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Purpose 


The  purpose  of  this  effort  itr  to  evaluate  the  degree  and  extent  of 
degradation  of  selected  electronic  components  in  tropical  environments 
over  an  extended  period  of  time.  The  components  are  the  type  commonly- 
employed  in  the  fabrication  of  equipment  designed  for  tactical  use  by  the 
armed  services.  The  component  complement  consists  of  units  with  industry 
and  service  acceptance  of  over  a  dozen  years  as  well  as  recent  additions 
resulting  from  the  pressure  and  trend  toward  microminiaturization. 

This  program  will  establish:  (l)  the  failure  rate  of  the  selected 
electronic  components  when  subjected  to  tropical  environments  over  an 
extended  period  of  time;  (2)  the  mode  of  failure  and/or  degradation  where 
applicable;  \‘j)  a  laboratory  stress  test  that  has  proven  results  that 
correlate  with*  the  field  results  to  provide  acceleration  factors  for  the 
future  evaluation  of  similar  type  components. 

The  results  of  the  field  tests  will  provide  direct  indications  of  the 
tropical  environmental  resistance  of  the  selected  components.  From  the 
field  test  data,  extractable  information  will  be  available  to  aid  future 
effort  in  the  improvement  of  various  classes  of  components  to  withstand 
tropical  environments.  The  laboratory  tests  will  provide  the  basis  for 
a  specific  laboratory  simulation  method  of  proven  correlation  for  use  in 
the  evaluation- of  other  component  types  without  extensive  field  testing. 
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Abstract 


During  the  contract  year  a  degree  of  correlation  between  the  field 
and  laboratory  stress  environments,  as  reflected  through  changes  in  com¬ 
ponent  characteristics  was  accomplished.  Since  the  correlation  studies 
are  as  yet  incomplete,  detailed  information  will  be  provided  in  future 
reports.  The  specified  MIL-STD-202C  Method  106B  20-cycle  temperature  and 
humidity  stress  environment  was  found  to  yield  correlation  with  certain 
jungle-exposed  components .  From  the  6-I8-6I4  Phase  I  groups,  these  were 
composition  resistors,  carbon-film  resistors,  wire-wou^u  resistors.  Mylar 
capacitors,  and  mica  capacitors.  From  the  9-21-65  Phase  II  component 
groups,  correlation  was  observed  for  the  cermet  variable  resistor  on  a 
failure  only  basis.  The  variable  ceramic  capacitor  has  exhibited  failure 
in  the  field  environment,  but  not  in  the  laboratory  environment.  None  of 
the  remaining  exhibited  a  failure  mechanism  and  field  data  are  considered 
premature  at  present  for  a  correlation  analysis  based  upon  degradation. 

One  very  significant  indication  of  both  field  and  laboratory  stress¬ 
ing  is  that  correlation  will  be  based  primarily  upon  degradation  rather 
than  failure.  The  specified  laboratory  test  does  not  in  any  way  provide 
the  stress  and  corrosion  effects  of  the  airborne  salt  and  dust  present  at 
the  tropical  seashore  exposure  site,.  It  is  the  conduction  of  this  surface 
that  has  yielded  data  which  do  not  faithfully  represent  the  performance 
of  certain  high  impedance  components. 
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During  this  year,  a  revision  in  technique  was  instituted  to  remove 
by  washing  the  salt  deposited  on  the  Teflon  component  boards.  This  has 
resulted  in  the  seashore  data  having  less  divergence  than  before  and  actually 
approaching  the  jungle  data.  This  washing  process  does  not  inhibit  or 
eliminate  corrot  .on  of  the  component  terminal  leads  or  the  effect  of  shunting 
over  the  component  surface  by  the  deposited  eonduetjve  salt  film.  It  is 
corrosion  of  leads  which  has  caused  the  majority  of  catastrophic  failures: 
e.g.,  the  microminiature  modules  and  ceramic  capacitors.  Corrosion  was 
observed  to  render  wrapped  solder  connections  unstable,  requiring  resoldering 
and  replacement  of  lead  vires. 

The  Fnase  I  components  after  22  months  of  exposure  were  removed  from 
their  specified  environments  and  allowed  to  dry  out  or  recover  in  the  test 
site  laboratory  with  sample  readings  taken  at  progressive  intervals.  The 
high  impedance  components,  (e.g.  CK  and  RN)  were  observed  to  exhibit  value 
changes  within  1  hour  cue  to  evaporation  of  surface  moisture.  The  low 
impedance  components  (e.g.,  RC  and  CM)  exhibited  value  changes  ever  the 
drying  period  due  to  the  reduction  of  absorbed  moisture.  The  drying  process 
was  accelerated  by  the  use  of  dessicant  material  and  a  hot  room.  After  2 
weeks,  the  components  were  measured  and  returned  to  their  specified  stress 
environments • 

The  Fnase  II  components,  on  exposure  for  8  months,  were  observed  to 
perform  well  except  for  the  energized  variable  ceramic  capacitors  (VC)  which 
are  beginning  to  develop  symptoms  of  silver  migration.  Ihe  series  resistance 
was  measured  as  low  as  21,000  ohms  for  one  unit.  These  components  will  now 


be  scanned  for  units  having  series  resistance  of  less  than  1«0  megohm  as 
a  monitor  of  the  progress  of  this  degradation*  The  RJ  variaole  resistor 
was  recorded  with  a  reduced  erratic  resistance  value  owing  to  moisture 
absorption. 

The  Phase  II  components  exposed  to  the  specified  20-cycle  MIL-STD- 
202G  stress  test  did  not  give  any  indication  of  the  type  of  degradation 
observed  in  the  field  for  the  energized  VC  components.  Erratic  degradation 
of  the  variable  resistors  (RJ )  corresponding  to  field  data  was  observed. 

The  remaining  components  exhibited  no  failure  and  only  minor  degradation 
in  the  laboratory  test. 

The  personnel  at  the  Tropic  Test  Center  were  instructed  on  the  use 
of  the  Q  Meter  as  may  be  required  for  future  evaluation  of  small  value 
inductance  and  capacitance  components. 

For  this  and  future  reports,  the  data  format  and  processing  have  been 
revised  to  provide  more  complete  evaluation  and  correlation. 
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1.  PUBLICATIONS,  LECTURES,  REPORTS,  AND  CONFERENCES 

During  this  contract,  several  conferences  and  symposia  were  attended 

by  Meipar  personnel  and  representatives  of  various  Government  agencies  for 

•S' 

planning  and  information  purposes  in  order  that  the  objectives  of  the 
program  might  be  successfully  accomplished.  Table  lisa  chronological 
summary  of  these  meetings. 
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Purpose 

Technical  discussion 


Equipment  installa¬ 
tion  field  inspec¬ 
tion,  personnel 
briefing 

Nat.  Soc.  of  Corro¬ 
sion  Eng.  Symposium 

Symposium  on  Communi¬ 
cations  Wire  &  Cable 

Discussions  on  con¬ 
tract  technical 
progress 

Contract  discussion 


Technical  discussion 


Technical  discussion 
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report 
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nent  degradation  & 
failure 


2.  FACTUAL  DATA 

2.1  Contract  Guidelines 


The  following  three  pages  are  the  technical  guidelines  for  this 
contract. 
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TECHNICAL  GUIDELINES  1  May  1963 

^2300  23  September  1963 

TROPICAL  SERVICE  LIFE  OF  ELECTRONIC  PARTS  AND  MATERIALS 

1*  Scope 

1.1  These  guidelines  cover  investigations  leading  to  the  establish¬ 
ment  of  accurate  data  as  a  basis  for  predicting  the  reliable  operating  ser¬ 
vice  life,  5n  tropical  environments,  of  electronic  parts  and  materials 
used  in  current  types  of  military  electronic  communications  and  surveil¬ 
lance  devices* 

2c  Applicable  Documents 

2.1  Military  Standard  202C,  "Test  Methods  for  Electronic  and  Elec¬ 
trical  Component  Parts,"  Method  106B,  "Moisture  Resistance." 

3.  General 

3.1  Effort  covered  by  these  technical  guidelines  is  considered  to  be 
Phase  II  of  a  program  of  investigation  to  determine  the  ability  of  current 
types  of  miniaturized  electronic  parts  and  materials  to  perform  satis¬ 
factorily  in  natural  tropical  environments  and  to  determine  the  usefulness 
of  Method  106B  of  Military  Standard  202C  as  an  instrument  for  predicting 
the  tropical  service  life  of  such  parts  and  materials. 

3.2  Phase  I  of  the  above-referenced  program  of  investigation,  ini¬ 
tiated  under  Contract  No.  DA-3 6 -03 9 -AMC -02 21*1  (E)  included  the  following: 

3*2.1  Sets  of  selected  test  items,  suitably  mounted  and  wired  on 
exposure  panels,  delivered  to  tropical  test  sites.  Testing  initiated  by 
personnel  in  accordance  with  contractor’s  instructions. 

3.2.2  Other  sets  cf  selected  test  items,  identical  in  kind  and  func¬ 
tion  to  those  referenced  in  3.2.1,  tested  in  the  contractor’s  laboratory 


in  accordance  with  Method  106B  of  Military  Standard  202C.  These  tests, 
initiated  early  in  Phase  I,  will  serve  as  pilot  runs  for  any  necessary  minor 
modification  of  iigs,  wiring,  orientation,  instrumentation,  etc., of  items 
delivered  to  tropical  test  sites. 

3.2.3  At  least  one  set  of  selected  test  items,  identical  in  kind  and 
function  to  those  referenced  in  3.2.1  and  3.2.2,  tested  and  maintained  as 
a  control  set. 
li.  Requirements 

These  technical  guidelines  cover  the  effort  to  be  included  in  Phase 
II  as  follows: 

U.l  Simulated  Exposure  Tests 

Sets  of  selected  parts  and  materials  will  be  tested  in  the  con¬ 
tractor's  laboratory,  in  accordance  with  the  provisions  of  Method  106B  of 
Military  Standard  202C  and  selective  variations  of  it  until  a  statistical 
correlation  with  tropical  field  failure  occurs  or  until  a  two-year  equiva¬ 
lent  field  exposure  time  is  completed.  Appropriate  electrical  performance 
tests  will  be  made  at  predetermined  intervals  and  visual  observations  of 
fungus  growth,  discolorations,  corrosion,  cracks,  etc.,  will  be  made  as  a 
part  of  the  data  recording  procedure. 

U.2  Natural  Tropical  Exposure  Tests 

Sets  of  selected  parts  and  materials,  properly  mounted  and  wired, 
on  suitably  placed  and  oriented  exposure  racks  which  w-.vo  delivered  to  the 
test  site(s)  during  Phase  I  will  be  subjected  to  appropriate  electrical 
tests  at  predetermined  intervals.  Measurements  will  be  made  by  test  per¬ 
sonnel  in  accordance  with  instructions  furnished  by  the  contractor.  Visual 
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observations  of  fungus  growth,  discoloration,  corrosion,  cracks,  etc., 
will  be  made  as  a  part  of  the  data  recording  procedure.  All  field  failures 
will  be  analyzed  for  identification  of  failure  mechanisms  and  correlation 
with  laboratory  test  failure  types. 

U«3  Correlation  of  Test  Data 

Test  data  obtained  at  the  natural  Tropical  Test  Site(s)  will  be 
forwarded  to  the  contractor’s  laboratory  as  expeditiously  as  possible  in- 
order  that  a  statistical  analysis  of  the  results  and  comparison  of  the  data 
with  data  obtained  from  laboratory  exposure  may  be  made  and  a  technical  evalu¬ 
ation  made  as  to  the  tropical  service  life  reliability  of  parts  and  mater¬ 
ials  and  the  efficiency  of  the  laboratory  test  procedures  in  reproducing 
field  use  conditions. 

U.U  Selection  of  Additional  Parts 

A  further  selection  of  newer  families  of  microminiaturized  parts 
and  associated  materials  shall  be  made  and  parts  obtained  and  processed 
for  exposure  to  field  and  labors torv  test  conditions. 

U.5  Outdoor  tropical  exposure  tests  shall  be  conducted  for  a  minimum 
period  of  1.5  years  for  60^  confidence  level,.  Acceleration  factors  and 
failure  rates  sha'l  be  established  and  are  defined  as  follows: 


Acceleration  Factor  = 


Failure  Rate  in  Accelerated  Laboratory  Test 
Failure  Rate  Under  Field  Conditions 


Failure  Rate  =  Number  of  Failures  per  Unit  Time 
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The  requirements  of  these  stated  technical  guidelines  have  been  complied 
with  as  follows: 

Natural  Tropical  Exposure  Tests 

The  first  selection  of  electronic  components  was  put  on  exposure  at 
the  jungle  and  sea  shore  sites  with  initial  data  recorded  on  6/18/6U.  The 
elapsed  exposure  time  with  recorded  data  is  2l\  months  followed  by  a  2 -we eh 
recovery  cycle  in  a  low  relative  humidity  atmosphere.  The  minimum  require¬ 
ment  of  l|  y.ears  of  exposure  has  been  met  for  these  component  groups. 

The  second  selection  of  electronic  components  was  put  on  exposure  at 
the  jungle  and  sea  shore  sites  on  9/21/65.  Seven  months  of  data  are  cur¬ 
rently  available. 

Simulated  Exposure  Tests 

Sample  lots  of  all  the  selected  electronic  components  were  exposed 
to  the  environment  specified  by  Method.  106B  of  Military  Standard  202C  for 
20  cycles. 

Correlation  of  Test  Data 

Correlation  of  test  data  has  been  attempted  for  the  jungle  and  the 
simulated  exposures  only.  This  correlation  has  been  attempted  for  the 
components  put  on  exposure  on  6/18/6U  in  the  jungle  environment.  The  sea 
shore  exposure  data  hsve  been  found  to  reflect  the  effect  of  shunting 
due  to  a  salt-water  film  on  the  terminal  boards.  At  this  time,  correl¬ 
ation  for  the  9/21/65  exposed  components  is  considered  premature. 

Acceleration  factors  can  be  estimated  for  those  components  which  have 
failure  data  from  both  exposure  tests. 
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2.2  Accelerated  Stress  Testing 


In  accordance  'Kith  the  requirements  of  the  contractural  guidelines, 
sets  of  selected  electronic  components  from  both  the  Phase  I  and  Phase  II 
component  groups  have  been  subjected  to  the  specified  20-cycle  laboratory 
test  during  the  period  of  this  contract.  The  laboratory  environmental  test 
chamber,  test  equipment,  installation  of  selected  components,  and  the  test 
program  were  fully  described  in  paragraphs  h.l  and  \i.2  of  the  Second 
Quarterly  Report,  Reference  10. 

The  test  results  and  correlation  curves  are  given  in  paragraphs  i*.2.i 
tnrough  U.2.6  of  reference  10  for  the  18  June  19  (Fhase  I)  components. 
Since  defined  failures  were  recorded  for  but  two  out  of  the  eight  compo¬ 
nents,  the  definition  for  the  acceleration  factor  must  be  modified  to 
reflect  degradation  rate  or  degree  of  degradation  rather  than  the  speci¬ 
fied  ratio  of  failure  rates  if  such  a  factor  is  to  be  stated  with  factual 
basis.  Correspondingly,  the  resuDls  of  the  accelerated  stress  tests  for 
the  samp3.es  selected  from  the  21  September  19 65  (Phase  II)  components 
report  (paragraphs  2.16  through  2.25  of  this  reporl)  resulted  in  only  one 
catastrophic  failure  and  no  extensive  degradation.  For  one  component,  the 
type  RL207  tin  oxide  resistors,  the  degradation  is  less  than  the  limits 
allowed  for  instrument  error.  Eased  upon  the  results  obtained,  the  test 
does  not  appear  to  stress  the  Phase  II  components  sufficiently  to  be  con¬ 
sidered  as  an  acceleration  test.  The  one  component  that  exhibited  a 
failure  mechanism  in  the  laboratory  tesi  has  exhibited  the  same  failure  in 
the  field,  and  conversely,  one  component  which  has  exhibited  a  failure  mech* 
anism  in  the  field  did  not  develop  the  same  mechanism  during  the  laboratory 
test. 
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The  specified  laboratory  test  has  merit  based  upon  usage  over  many 
years  of  testing  of  components.  Based  upon  the  results  obtained  from  the 
exposure  of  the  components  selected  for  evaluation  in  this  program  ooserved 
correlation  is  between  35  and  50  percent.  A  truly  universal  test  may  never 
be  possible,  but  future  efforts  of  this  program  will  be  to  attempt  to  eval¬ 
uate  other  tests  which  might  be  used  to  supplement  MIL--STD-202C,  Method 
1C6B  in  order  to  provide  the  effectiveness  of  a  universal  test.  The  first 
test  now  planned  will  be  a  fixed-temperature,  high-humidity  exposure  with 
low  percentage  salt  fog.  This  is  a  variation  on  a  standard  test  which 
will  introduce  the  additional  stress  of  corrosion  and  associated  contamin¬ 
ation. 

2.3  Field  Environment- 

Tile  environment  present  at  the  field  test  sites  on  the  Caribbean  side 
of  the  Canal  Zone  is  relatively  uniform  in  nature  and  does  not  exhibit 
drastic  changes  caused  by  "fronts"  with  their  associated  temperature, 
relative  humidity,  3nd  barometric  pressure  changes.  The  winds  aloft  are 
such  that  radio  sondes  going  to  altitudes  of  over  100,000  feet  return  to 
within  5  miles  of  the  launch  point. 

To  further  illustrate,  refer  to  figures  1.,  2,  and  3  which  are  daily 
and  weekly  composites  of  3  years  of  weather  data  taken  at  the  jungle  site 
by  the  Xaval  Research  Laboratory.  A  best  estimate  for  an  average  daily 
temperature  range  is  75°  to  90°F  and  the  average  daily  relative  humidity 
range  is  75  to  90  percent.  The  rainfall  data  are  presented.  The  compo¬ 
nents  are  protected  from  direct  rairfall  by  a  shelter  and  cabinet.  It  is 
noted  that  airborne  salt  increases  during  periods  of  low  rainfall.  The 
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temperature  stress  here  is  only  a  few  degrees  above  normal  room  ambient 
with  increased  humidity.  As  to  other  environmental  components  which  could 
change  or  vary  to  generate  stress,  barometric  pressure  is  very  steady  as 
illustrated  by  the  graph  in  figure  h  taken  near  the  site  at  an  elevation 
of  1  meter.  The  total  variation  is  less  than  10  millibars  (less  than  1.0 
mm  of  Hg),  which  cannot  be  considered  very  severe  alone  or  in  combination 
with  the  temperature  and  humidity. 

Other  contaminants  possibly  present  could  be  ozone,  increased  oxygen, 
products  of  decomposition,  and  micro-organisms,  but  these  or  others  have 
not  been  identified.  Time  is  always  a  factor  and  more  or  less  directly 
applies. 

Water  is  always  present  in  the  tropical  atmosphere  and  if  a  component 
reacts  to  the  presence  of  moisture  either  on  its  surface  or  absorbed  into 
its  bulk  to  known  degrees,  the  component  performance  in  the  tropics  should, 
be  predictable.  The  example  of  stress  testing  composition  resistors  in  a 
95  to  100  percent  relative  humidity  atmosphere  at  elevated  temperature 
yielded  degradation  faster  and  to  a  greater  degree  than  did  the  cycle 
test.^  The  cycle  test  can  cause  moisture  uptake  to  be  different  owing  to 
differential  expansion  of  multimaterial  components.  This  may  be  a  partial 
explanation  for  the  failure  of  the  excited  RN  carbon-film  resistors,  which 
has  not  been  fully  identified  to  the  same  degree  in  the  field  tests. 

It  must  be  noted  from  the  drying-out  cycle  th^i  only  moisture  was 
removed  and  recovery  was  observed  in  the  majority  of  components.  Since 
moisture  is  a  rate  factor  for  corrosion  and  fungus  growth,  it  can  be  con¬ 
cluded  that  moisture  is  the  major  source  of  degradation  for  these  components 


2.[|  Recovery  Evaluation 


The  planned  program  for  the  visit  to  the  Canal  Zone  exposure  site 
included  the  monitoring  of  component  characteristic  changes  during  a 
recovery  or  drying-out  period.  The  22  month  components  were  removed  from 
the  humid  tropical  environment  to  the  air-conditioned  laboratory  environment. 
The  shore  located  components  had  had  data  recorded  that  same  day  and  there¬ 
fore  it  was  possible  to  observe  increased  impedance  for  certain  high  imped¬ 
ance  components  during  the  first  hour  due  to  moisture  evaporation  resulting 
in  reduced  surface  conductance.  The  value  of  the  RN  resistors  increased 
approximately  0.1  percent.  The  dissipation  factor  for  the  CK  capacitors 
decreased  from  0.038  to  0.005.  The  capicitance  value  of  the  CT  capacitors 
decreased  slightly  owing  to  temperature  reduction.  The  reaction  of  the 
jungle-located  components  was  similar,  but  since  the  previous  data  had 
been  taken  5  days  before  the  start  of  this  drying  cycle,  the  magnitude 
of  the  first  increment  of  change  could  be  in  error. 

Sample  groups  of  five  were  selected  from  each  lot  and  monitored  on 
successive  periods  of  increasing  duration.  After  h  days,  the  components 
were  stored  in  a  container  with  a  dessicant  material  to  increase  the  rate 
of  drying.  This  was  continued  until  the  components  had  been  out  of  the 
tropical  environments  for  a  total  of  2  weeks.  The  results  of  the  d.  ing 
are  given  in  the  discussion  of  each  component.  The  last  data  printout 
in  the  summaries,  appendix  E,  and  the  percent  change  data  plots  correspond 
to  the  data  recorded  at  the  end  of  the  2  week  drying  process  for  all  com¬ 
ponents  in  each  group  and  lot. 


This  evaluation  was  not  considered  for  the  21  September  1965  (Phase  II) 
components  of  only  7  months  of  exposure  because  the  drying  cycle  would  be 
an  interruption  of  the  specified  minimum  18  months  of  tropical  exposure. 
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The  fixed-composition  resistors  on  tropical  exposure  for  23  months  were 
inspected  for  visible  evidence  of  degradation  and  the  summary  of  comments  are: 
JRC  -  Slight  discoloration  of  tinned  leads. 

JERC  -  Slight  discoloration  of  tinned  leads. 

SRC  -  Corrosion  products  (green)  around  terminal  lead  where  it  enters 
resistor  body  -  corrosion  products  at  solder  joint j  all  tinning 
appeal's  to  be  missing  from  the  component  lead. 

SERC  -  Same  as  SRC  above.  See  figure  5. 


The  composition  resistors  have,  during  the  23-month  tropical  exposure 
period,  increased  in  value  in  all  lots  and  groups.  This  is  presented 
graphically  in  figure  6>  The  group  summary  data  are  given  in  table  B-l  of 
appendix  B.  Failures  are: 

One  confirmed  catastrophic  SERC-15 

One  unconfirmed  degradation  SRC-18 

Component  SERC-15  did  not  recover  during  the  2-week  drying  cycle,  while 
SRC-18  returned  to  a  value  very  close  to  the  group  mean.  These  resistors 
do  absorb  moisture  into  the  resistor  element,  which  results  in  the  increased 
values  recorded  for  all  tests.  From  the  data  there  has  been  some  moisture 
uptake  in  the  control  lot  over  the  time  period  of  this  program. 

The  matter  of  moisture  absorption  was  confirmed  by  the  2-week  drying 
of  the  components  in  the  Tropic  Test  Center  Laboratory.  The  average  value 
of  each  lot  decreased  by  approximately  350  ohms  during  the  period  (the 


tbruory 


Stpttmbor 


October 


Otcctnbf 


Mofcb 


i _ 

April 


Mo, 


Jurtt 


July 


Noxwbtr 


data  summary  for  the  SERC’s  lacks  precision  owing  to  the  inclusion  of  the 
SERC-15  component).  The  recovery  of  each  l/f>th  sample  is  given  in  figure  7 
and  table  C-l  of  appendix  C# 


2*6  Resistor,  Fixed ,  Film,  RN 


The  visual  inspection  of  the  MIL-type  RN  carbon-film  resistors  after 
23  months  of  tropical  exposure  is  summarized  as  follows: 

JRN  -  Slight  discoloration  of  component  leads , 

JERN  -  Slight  discoloration  of  component  leads . 

SRN  -  Corrosion  at  the  solder  joints . 

SERN  -  Corrosion  at  the  solder  joints  and  some  corrosion  at  the  lead 
body  interface. 

Data  Analysis 

The  data  for  the  RN  film  resistors  for  the  23 -month  tropic  exposure 
reflect  the  basic  problem  of  maintaining  stability  in  moderately  high 
impedance  circuitry#  The  effects  of  salt  deposition  on  the  Teflon  terminal 
boards  and  the  component  surface  have  been  reported  in  previous  reports# 
During  the  third  quarter  of  this  contract,  the  field  staff  was  instructed 
to  decontaminate  the  component  boards  prior  to  each  data  measurement  to 
eliminate  this  shunt  conductance,  which  directly  affects  the  measured 
resistance  values#  This  does  not  eliminate  possible  shunting  over  the 
component  surface# 

Ihe  data  for  the  past  6  months  reveal  no  failures  for  the  jungle- 
located  components  and  four  confirmed  D  degradation  failures  in  the  SRN 
group,  SRN-U,  -Hi,  -17,  -20;  two  confirmed  C  degradation  failures  in  the 
SERN  group,  SERN-lii,  -20;  and  two  unconfirmed  D  degradation  failures  with 
SERN  group,  SERN-7,  -17#  Figure  8  is  the  graphic  summary  of  the  average 
percent  change  data  for  all  groups  for  the  23 -month  period.  The  summaries 
of  field  and  control  data  are  given  in  table  B-2  of  appendix  B# 
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Life  Test  Group  RN 

The  drying-out  period  of  2  weeks  yielded  indications  of  surface 
moisture  evaporation  as  reflected  in  resistance  increase  within  the  first 
hour*  The  plot  in  figure  9  shows  the  percent  change  of  the  samples  of 
five  components  per  lot  for  the  2-week  period.  The  major  effect  occurs 
within  the  first  day.  The  data  summaries  for  these  selected  components 
are  given  in  table  C-2  of  appendix  C* 

Inspection  of  the  data  for  the  past  6  months  indicates  the  possibility 
of  an  increase  in  resistance  of  the  carbon  film,  but  this  increase  is 
neutralized  by  the  conductance  of  the  moisture  film  present  on  the  surface. 
This  is  best  derived  from  the  JERK  dataj  e.g.,  the  mean  value  was  99,98 
kilohms  on  8  December  1965,  increasing  to  100.18  kilohms  on  23  March  1966 
(the  spring  dry  season),  and  slightly  decreasing  for  the  next  two  data 
points  prior  to  the  drying  cycle  during  which  the  mean  value  increased  to 
100.1i2  kilohms ,  The  elimination  of  surface  shunting  due  to  moisture  allows 
the  measured  value  to  increase*  The  value  of  percent  change  of  each 
resistor  increased  to  an  average  of  greater  than  1  percent.  Drying  out 
did  not  restore  these  components  to  their  original  value.  One  explanation 
of  what  occurred  was  given  for  the  performance  of  the  AERN  Laboratory 
Test  Group,  Second  Quarterly  Report,  Reference  1C.  The  AERN  resistors 
developed  a  mechanism  that  resulted  in  ever-increasing  resistance*  They 
did  not  recover  when  removed  from  the  test  chamber.  In  discussions  with 
representatives  of  USACOM,  it  is  understood  that  this  phenomenon  has  been 
observed  in  industry,  but  reports  have  not  been  published.  Therefore, 
a  reference  cannot  be  given. 
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Figure  9.  Drying  Cycle,  Carbon- Film  Resistors  (Group  RN) 


DRYING  CYCI.E-CARBON  r'U*  RESISTORS 


The  JRN  group  also  increased  during  the  2-week  drying  cycle,  but  the 
final  percent  change  is  less;  i.e.,  only  0.6k  versus  1.03  for  the  excited 
resistors.  This  is  a  strong  indication  that  the  previously  mentioned 
degradation  from  the  electrolysis  may  be  a  failure  mechanism  for  these 
components. 

The  performance  of  the  SEN  or  SERN  groups  is  similar  except  for  the 
failures  previously  mentioned. 
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2 . 7  Resistor,  Fixed,  Wire-Wound,  RW 


The  visual  inspection  of  the  wire-wound  resistors,  after  23  months 
of  tropical  exposure,  is  summarized  as  follows: 

JHW  -  Slight  discoloration  of  leads. 

JERW  -  Slight  discoloration  of  leads. 

SRW  -  Corrosion  of  end  caps  under  vitreous  coating,  faded  appearance 
and  minor  corrosion  at  lead-bcdy  interface. 

SERW  -  50  percent  have  brown  (rust)  on  the  non-common  end  of  the 

resistors  (the  common  end  was  very  clean),  corrosion  at  the 
solder  joint  and  also  copper  corrosion. 

Figure  10  is  a  photograph  of  the  shore-located  RW  resistors.  The 
discoloration  spots  are  considered  evidence  of  corrosion  involving  the 
end  caps  and  the  resistance  wire. 

Data  Analysis 

The  wire-wound  resistors,  RW,  have  exhibited  stability  for  the  23 
months  of  tropical  exposure.  As  was  reported  in  the  second  quarterly 
report,10  there  appear  to  be  corrosion  reactions  which,  with  sufficient 
time,  could  result  in  failure.  The  only  indicated  failure  is  an  unconfirmed 
C  degradation  for  component  SERW-2.  The  data  for  this  were  recorded  at  the 
conclusion  of  the  3-week  dry~out  cycle.  Since  this  component  has  not 
previously  evidenced  degradation,  this  failure  must  be  defined  as  unconfirm¬ 
ed.  Figure  11  is  the  graphic  presentation  of  the  data  for  all  lots  of 
RW  resistors.  The  processed  data  summaries  for  the  field  and  control 
component  groups  are  given  in  table  B-3  of  appendix  B. 
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Figure  11.  Life  Test  Group  RW 
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Other  components  in  the  tropical  exposure  lots  of  RW  resistors  have 
evidenced  degradation  during  the  past  6  months  and  this  degradation  was 
not  modified  by  the  2-week  d lying -out  cycle.  The  performance  of  the 
components  selected  for  observation  during  the  drying  period  is  shown 
graphically  in  figure  12  and  summarized -in  table  C-3  of  appendix  C. 
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2.8  Capacitor,  Fixed,  Tantalum,  CS 

The  visible  effects  from  23  months  of  tropic  exposure  on  the  MIL-type 
CS-13A  capacitors  are  summarized  here: 

JCS  -  Plastic  jacket  secure,  with  no  evidence  of  swelling;  solder 
at  seal  is  very  bright  and  body  lead  is  discolored. 

JECS  -  Same  comments  as  JCS  above. 

SCS  «  Plastic  sleeves  are  peeling  back,  combined  with  a  general 

swelling  of  the  plastic;  there  is  general  oxidizing  or  cor¬ 
rosion  of  leads  and  corrosion  of  solder  joints. 

SECS  -  Same  comments  as  SCS  above. 

The  general  appearance f  lead  corrosion,  and  swelling  of  the  insulating 
sleeve  for  the  shore-located  units  is  illustrated  in  figure  13. 

Data  Analysis 

The  CS  tantalum  capacitors  have  withstood  the  23  months  of  tropical 
exposure  without  any  drastic  changes  in  capacitance  value.  The  increase 
in  the  dissipation  factor  beyond  limits  owing  to  shunt  leakage  across  the 
terminal  seal  caused  a  few  failures.  Two  units,  SECS-16  and  -25,  appear 
to  have  failed  just  prior  to  the  May  1966  drying  period  and  recovery  was 
not  achieved  by  drying  the  units.  These  two  units  are  noted  as  "unable 
to  obtain  valid  data,"  which  could  be  an  open  circuit  owing  to  corrosion 
or  a  snort  circuit  internal  to  the  capacitor. 

The  performance  of  the  CS  tantalum  electrolytic  capacitors  as  revealed 
in  average  value  change  gives  the  impression  of  erratic  performance  during 
the  late  rainy  season  with  recovery  during  the  dry  season.  Figure  Hi  is 
the  graphic  presentation  and  table  B-U  of  appendix  B  is  the  summary  of 
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the  data  for  the  field  and  control  groups*  The  2 -week  drying  cycle 
resulted  in  reduction  in  the  average  value  for  all  lots*  The  drying  cycle 
also  interrupted  the  initial  effects  of  the  rainy  season*  The  rate  of 
change  of  capacitance  during  the  drying  cycle  was  observed  to  be  abrupt 
for  the  first  increment  followed  by  a  gradual  change ( figure  15).  The 
dissipation  factor  decreased  more  uniformly  over  a  range  of  0.2  per  cent 
during  the  12 -day  cycle*  The  summaries  of  data  taken  during  the  drying 
cycle  are  given  in  table  C-it  of  appendix  C. 
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2,9  Capacitor,  Fixed,  Ceramic,  Ci( 


The  MIL-type  CK12  ceramic  capacitors  during  23  months  of  tropical 
exposure  have  evidenced  various  degrees  of  degradation,  A  summary  of  their 
physical  appearance  is  given  here: 

JCK  -  Slight  corrosion  on  common  leads  and  faint  corrosion  on 
individual  leads 

JECK  -  No  corrosion  at  lead-body  interface  with  faint  discoloration 
of  the  lean  wire 

SCK  -  Slight  lead  corrosion 

SECK  -  Two  broken  capacitors;  corrosion  present  at  body-lead  interface 
on  the  individual  lead  ends.  (See  figure  16.) 

Data  Analysis 

The  CK  ceramic  capacitors  have  exhibited  great  degradation  and  failure 
at  different  periods  during  the  23  months  of  tropical  exposure.  Recovery 
has  been  accomplished  by  washing  the  terminal  hoards  periodically  and  the 
components  on  a  single  occasion.  The  jungle  data  indicate  rather  .severe  - 
degradation  during  the  October-Dr.cember  rainy  season  followed  by  recovery 
during  the  December-Karch  dry  season,  The  shore  data  for  the  same  period 
are  similar,  but  with  the  degradation  spread  ever  a  longer  period  and  with 
less  tendency  to  recover.  Figure  1'/  is  the  graphical  presentation  of  the 
percent  change  for  each  lot  of  capacitors  for  the  program  to  date,  Somraary 
data  for  the  field  and  control  groups  are  given  in  table  B-5  of  appendix  B» 

The  recovery  of  these  components  when  allowed  to  dry  out  for  2  weeks 
is  evidenced  primarily  in  the  reduction  of  the  dissipation  factor*  Also, 


37 


E5b76 


after  the  drying  out,  there  were  only  three  noted  failures,  two  of  which 
were  from  corroded  leads*  The  data  taken  for  five  samples  from  each 


group  are  presented  ir 
plotted  in  figure  18. 


summary  form  in  table  C-5  of  appendix  C  and  are 
The  recovery  is  fairly  rapid  during  the  first  2  days. 
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2,10  Capacitor,  Fixed,  Mylar,  OT 

The  Mylar  capacitors  were  visually  inspected  for  evidence  of  degra¬ 
dation,  The  effects  cf  23  months  of  tropical  exposure  are  summarized  here: 

JCT  -  No  visible  evidence  of  degradation, 

JECT  -  No  visible  evidence  of  degradation, 

SCT  -  General  lead  corrosion, 

SECT  -  There  were  several  (3  or  U)  units  with  green  surface  tracks 
(CuCl)  from  the  noncommon  leads  across  the  plastic  surface  (a  possible 
migration  phenomenon), 

Data  Analysis 

Tropical  exposure  of  23  months  for  the  CT,  Mylar  capacitors  has  pro¬ 
duced  failures  as  reflected  by  the  recorded  data, 

12  unconfirmed  D  degradation  failures :  JECT  -21,  SCT-2,  -11,  -12,  -ll*, 
-17,  -25,  and  SECT  -5,  -19,  -20,  -21*,  -25. 

Five  unconfirmed  C  degradation  failures.:  SCT  -11,  -12,  -18,  -20, 

SECT  -?. 

The  unconfirmed  failures  were  noted  at  one  or  two  data  points  only. 
All  recovered  and  were  within  limits  prior  to  and/or  after  the  2-^week 
drying  period, 

Ihe  avei’age  value  change  for  the  Mylar  capacitor  lots  is  plotted  in 
figure  19,  The  data  summaries  are  given  in  table  B-6  of  appendix  B  for 
the  field  and  control  groups.  The  control  lot  percentage  change  correlated 
with  the  relative  humidity  of  the  environment^  i.e.,  the  percent  change 
increases  during  the  summer  months  and  approaches  zero  during  the  winter 
months.  The  relative  humidity  is  not  controlled  by  the  Melpar  laboratory 
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Figure  19.  Life  Test  Group  CT 


air-conditioning  system*  Therefore,  when  d yy^  cold  six*  is  heated,  the  * 

resulting  relative  humidity  is  very  lowj  e.g«,  20  percent.  During  the 

,A 

summer,  the  relative  humidity  is  high  because  the  hot,  humid  air  is  cooled 

to  only  a  few  degrees  below  the  desired  room  ambient  before  circulation,  ^ 

resulting  in  relative  humidities  of  60  to  70  percent.  The  data  for  the  ; 

control  reflect  this  change  in  relative  humidity.  The  capacitance  value 

of  tropic  lots  have  all  increased  with  time  and  appear  to  have  become  stable, 

reflecting  the  year-round  high  relative  humidity  of  the  environment.  This 

condition  was  changed  by  the  2-week  drying  process.  The  decreased  relative 

humidity  resulted  in  an  average  capacitance  decrease  of  over  one-half  percent. 

The  effect  of  the  drying  process  is  reflected  in  average  capacitance 
percentage  degree  in  figure  20  and  summarized  in  table  C-6  of  appendix  C. 

The  measured  dissipation  factor  for  the  tropical  lots  appears  to 
increase  in  the  periods  generally  defined  as  the  rainy  season  with  a 
secondary  effect  from  the  airborne  salt  spray.  These  components  responded 
to  the  board  and  component  washing  except  that  the  data  block  just  prior 
to  the  2-week  dryout  had  unconfirmed  failures  totaling  seven,  and  one 
component  \ithout  valid  data  for  the  two  shore-located  lots.  These  data 
were  taken  after  the  prescribed  board  washing.  All  eight  of  these  components 
recovered  during  the  drying  period. 
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The  CM-06  capacitors  were  inspected  for  visual  indications  of  degra¬ 
dation  caused  by  23  months  of  tropical  exposure.  The  summaries  are: 

JCM  -  No  visible  evidence  of  degradation. 

JEGM  -  No  visible  evidence  of  dr  'adation. 

SCM  -  Evidence  of  solder  (tin  or  _jad)  migration,  no  corrosion  at 
lead-body  interface,  general  corrosion  of  leads. 

SECM  -  Same  as  SCM  above. 

Data  Analysis 

The  results  of  23  months  of  tropical  exposure  for  the  type  CM-06 
capacitors  as  reflected  in  the  average  percentage  change  in  capacitance 
value  for  each  group  are  graphically  presented  in  figure  21  and  summarised 
in  table  B-7  of  appendix  B.  The  data  were  processed  with  the  change  in 
capacitance  limit  set  at  1.5  percent  for  D  degredation  and  3.0  percent 
for  C  degradation.  These  limits  are  rather  restrictive,  but  mica 
capacitors  are  normally  considered  in  the  same  precision  category  as 
the  EN  film  resistors.  Correspondingly  the  dissipation  factor  limits 
were  set  at  2.15  percent  for  D  and  JU.3  percent  for  G  degradation. 

A  review  of  the  data  for  the  100  mica  capacitors  on  exposure  in 
the  tropics  provides  an  indication  of  the  relative-  levels  for  ms  if  our 
groups.  The  following  is  a  summary  of  number  of  components  in  each 
group  which,  during  the  23  months  of  exposure,  have  been  reported  in 
either  of  the  two  levels  of  degradation. 
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JCM  8  2 

JECM  7  9 

SCM  16  16 

SECM  2h  23 


The  majority  of  these  reported  degradations  occurred  during  the  fall 
wet  season  with  recovery  during  the  vri.nter- spring  dry  season.  It  is  noted 
that  the  average  values  for  all  four  groups  were  within  the  "Du  limit 
during  the  months  of  March,  April,  and  May  during  the  dry  season  and  after 
the  terminal  board  decontamination  procedure  had  been  instituted. 

The  recovery  during  the  2-week  drying  cycle  was  not  drastic  (see 
figure  22)  as  evidenced  by  change  in  capacitance.  The  dissipation 
factor  was  recorded  as  decreasing  by  small  increments  such  as  0.2  percent. 
See  table  C-7  in  appendix  C* 
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2-12  Inductor-  Fixed.  WE 
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Tile  fixed  ferrite-core  inductors  were  inspected  for  visible  evidence 
of  degradation  after  23  months  of  tropical  exposure*  Die  results  are 
summarized  here: 

JWE  -  Faint  lead  discoloration, 

JEWS  -  Faint  lead  discoloration. 

SEW  -  Lead  corrosion  (rough  texture)  with  indications  of 
migration  of  solder  across  both  ends  of  units . 

SEWE  -  Lead  corrosion  (rough  texture)  with  indications  of 
migration  of  solder  across  both  ends  of  units. 

Data  Analysis 

The  WE  inductors  have  withstood  the  stress  of  23  months  of  tropical 
exposure  without  the  development  of  a  degradation  pattern  or  trend  which 
could  be  used  to  identify  a  possible  failure  mechanism.  No  catastrophic 
failures  have  been  recorded. 

Figures  23  and  2 k  are  the  graphic  presentations  of  the  changes  in 
capacitance  Q  and  for  all  component  lots  for  the  23  months  of  exposure. 

The  effect  of  the  drying  cycle  on  each  group  is  similar.  The  recovery 
of  inductance  and  Q  are  shown  in  figures  25  and  26,  respectively. 

The  data  summaries  for  all  field  and  control  component  groups  are 
given  in  tables  B-8  and  B-9  of  appendix  B. 

The  data  summaries  for  the  selected  components  of  the  drying  cycle 
are  given  in  tables  C-8  and  C-9  of  appendix  C. 
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Figure  23.  Life  Test  Group  WE  (%  &L) 
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In  order  to  facilitate  data  taking,  the  WE  components  have  been 
measured  at  1000  Hz  on  a  universal  bridge.  This  method  does  not  appear 
to  be  sensitive  enough  to  respond  to  changes  in  Q  at  such  higher  fre¬ 
quencies  as  1.5  to  2.0  MHz.  A  comparison  could  be  made  between  the 
laboratory  control  lot  and  the  tropic  field  lots  before  the  tropic  lots 
are  finally  removed  from  exposure  to  provide  an  indication  of  degradation 
at  radio  frequencies. 
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2.13  Microminiature  Module  Capacitor,  MC 

Data  found  for  the  microminiature  module  capacitors,  MC,  are  omitted 
because  the  test  specimens  were  inherently  defective  before  the  study 
was  started,  and  furthermore,  they  do  not  qualify  for  military  applications. 

.0 
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Data  found  for  the  microminiature  module  resistors,  MR,  are  emitted 
because  the  test  specimens  were  inherently  defective  before  this  study 
was  started,  and  furthermore,  they  do  not  qualify  for  Military  applications, 
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2.15  Wire  , Cable  and  Connectors 

Summary 

The  exposure  of  the  selected  wire,  cable,  and  connector  specimens 
during  the  past  year  has  yielded  information  indicative  of  their  ability 
to  withstand  tropical  environments.  The  silver-plated  coaxial  radio¬ 
frequency  connectors  continued  to  corrode  in  the  shore  atmosphere,  whereas 
the  U~219()/U  aluminum  26-pair  connector  treated  with  MIL-lii072  Finish 
No.  E-561  (Alumilite  225  or  equal)  hard  coat  exhibited  no  functional  dete¬ 
rioration  and  the  special  jungle  single  pair  telephone  field  wire  was 
attacked  by  animals  in  a  manner  essentially  the  same  as  in  September  I96I4. 
and  caused  electrical  discontinuities. 

The  data  summaries  for  the  .exposed  Hires  and  cables  are  given  in 
table  2.  The  data  taken  for  attenuation  at  radio  frequencies  is  given 
in  table  3. 

Silver-Plated  Coaxial  Connectors 

The  connectors  located  at  the  jungle  site  exhibited  only  slight  tar¬ 
nish  which  corresponds  to  that  observed  when  these  components  are  in  a  non¬ 
sulphur  atmosphere.  The  connectors  located  at  the  shore  site  have,  during 
the  past  year,  continued  to  corrode.  The  extent  of  this  action  has  been 
sufficient  to  require  pliers  to  remove  the  protective  caps  and  plugs  from 
the  BNC  connectors.  The  inside  of  these  connectors  exhibited  silver  tar¬ 
nish  and  slight  corrosion  products  on  or  adjacent  to  the  gold-plated  con¬ 
tacts.  The  extent  of  the  external  corrosion  can  be  seen  in  the  two  photo¬ 
graphs  of  these  connectors  in  figures  27  and  28. 
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Figure  27.  Tropical  Exposure,  Silver-Plated  Connector 
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Figure  28.  Tropical  Exposure,  Silver-Plated  Connector 
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BACK  TO  MCLPAR,  AND  SUBSEQUENT  FORWAROING  TO  FORT 


TABLE  3 


COAXIAL 

Sample  No. 

CABLE  ATTENUATION  DATA  (DB) 

1  GHz  1.5  GHz  2  GHz 

100  FT 

3  GHz 

1*  GHz 

JRG-58-1 

21.6 

31.6 

U9.0 

1*7.3 

56.6 

JRG-5’8-2 

21.6 

29.3 

35.0 

1*1*.  3 

53.3 

SRG-58-1 

23.3 

30.0 

36.6 

50.0 

63.3 

SRG-58-2 

29.3 

33.3 

1*3.0 

63.3 

66.6 

JRG-330-1 

17.0 

21.6 

29.6 

35.3 

1*1.6 

JRG-330-2 

17.5 

26.3 

29.3 

37.3 

1*8.3 

SRG-330-1 

27.0 

29.6 

36,6 

1*3.3 

$6.6 

SRG-330-2 

21.6 

23.3 

36.0 

36.6 

58.3 

Test  Date  9-29-65 J 

Laboratory  Environment  IT . 

?/$0%  RH 

30-ft  lengths 

JRG-58-1 

1*1*.  6 

1*1*.6 

53.9 

JRG- 58 -2 

35.0 

1*3.2 

51.9 

SRG-58-1 

36.6 

1*7.2 

60.0 

SRG-58-2 

NO 

55.2 

61.2 

66.6 

JRG-330-1 

DATA 

29.6 

33.9 

1*0.0 

JRG-330-2 

TAKEN 

27.3 

36.6 

1*6.2 

SRG-330-1 

37.9 

1*1.9 

55.2 

SRG-330-2 

32.6 

36.6 

55.9 

Test  Date  1-5-66 

S6°F/792  RH 

JRG-58-1 

U3.9 

1*5.9 

51*.  6 

JRG-58-2 

33.3 

1*3.2 

52.6 

srg-58-i 

36.6 

1*6.6 

61.2 

SRG-58-2 

NO 

57.2 

60.6 

65.9 

JRG-330-1 

DATA 

29.3 

33.3 

1*0.0 

JRG-330-2 

TAKEN 

27.9 

36.6 

1*6.6 

SRG-330-1 

36.6 

1*3.3 

56.6 

SRG-330-2 

31*«6 

36.6 

56.6 

Test  Date  li-U-66 

91cF/50£  RH 

TW6-J-1 

11.1* 

16.2 

20.1 

TW6-J-2 

11.1* 

1 5.9 

21.0 

JRG-213-1 

12.0 

15.9 

20.7 

JRG- 213- 2 

12.0 

16.5 

20.  li 

20395-J-l 

12.0 

16.2 

22.2 

20395-J-2 

NO 

12.6 

16.5 

22.2 

Time s-J-1 

DATA 

11*.  7 

19.2 

27.0 

Times-J-2 

TAKEN 

11*.)-* 

19.8 

26.1* 

7731K-J-1 

12.0 

18.0 

27.0 

7731U-J-2 

12.3 

18.0 

21*.  0 

20U23-J-1 

10.8 

15.6 

19.8 

20U23-J-2 

11.1 

15.9 

19.2 

JRG-9-1 

12.6 

17.1 

19.5 

JRG-9-2 

12.9 

16.8 

19.8 

Test  Date  1-6-66 

86°  F/752  RH 
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TABLE  3  (Continued) 
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Sample  No. 

1  GHz  1.5  GHz 

2  GKz 

3  GHz 

U  GHz 

TH6-S-1 

10.8 

lli.il 

18.6 

TV75-S-2 

11.1 

13.8 

18.3 

sno-213-i 

11.7 

16.2 

20. U 

SRG-213-2 

13.2 

17.1 

20. U 

2C395-S-1 

ll.it 

16.5 

21.0 

20395-S-2 

NO 

11.7 

16.5 

22.5 

Times-S-1 

DATA 

15.0 

20.ii 

26.1 

Times-S-2 

TAKEN 

15.6 

21,0 

27.0 

7731U-S-1 

11.7 

16.5 

r-' 

o.5 

7731U-3-2 

11.7 

16.5 

2U.0 

20U23-S-1 

11.1 

15.0 

19.5 

20U23-S-2 

10.8 

lii.ii 

19.5 

SRG-9-1 

12.6 

16.5 

19.5 

SRG-9-2 

12.6 

16.5 

19.5 

Test  Bate  1-6-66 

87°F/7?2  RH 

TW6-J-1 

11.7 

111.  7 

18.3 

TW6-J-2 

11.1 

lii.  7 

21.0 

JH0-ZL3-1 

10.8 

15.3 

18.9 

JRG-213-2 

11.7 

15.6 

18.6 

20395-J-l 

12.6 

15.6 

.21.9 

20395-J-2 

NO 

12.6 

16.5 

22.5 

Times-J-1 

DATA 

15.0 

20.7 

27.0 

Times-J-2 

TAKEN 

15.0 

20.ii 

26*  U 

7731W-1 

ll.ii 

16.2 

2U.0 

7731U-J-2 

12.0 

18.0 

2ii.6 

JRG-9-1 

12.9 

16.8 

19.6 

JRG-9-2 

13.2 

16.8 

19.8 

20U23-J-1 

10.8 

lii.ii 

18.0 

20li23-J-2 

10.8 

15.0 

18.6 

Test  Bate  U-6-66 

88°F/52£  RH 

TW6-S-1 

10.8 

lU.ii 

18.9 

TW6-S-2 

11.1 

1U.U 

18.6 

SRG-213-1 

11.7 

16.2 

19. U 

SRG-213-2 

15.0 

18.6 

22.8 

20395-S-l 

11.7 

15.9 

21.0 

20395-S-2 

NO 

11.7 

16.5 

22.5 

Times-S-1 

DATA 

lii.l 

18.6 

2U.6 

Times-S-2 

TAKEN 

15.0 

20.  U 

26. U 

7731R-S-1 

ll.ii 

16.5 

25.5 

7731U-S-? 

ll.ii 

16.2 

23. U 

20U23-3-1 

ll.ii 

15.0 

19.5 

20U23-S-2 

ll.ii 

15.6 

19.8 

SRG-9-1 

12.6 

16.5 

19.5 

SRG-9-2 

12.9 

16.5 

19.5 

Test  Date  U-6-66 

86°F/60$  RH 
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It  Is  of  interest  to  note  that  the  coating  with  silicone  oil  during 
the  inspection  trip  of  September  1965  did  not  arrest  the  corrosion  process 
on  the  outer  and  threaded  surfaces  of  the  coaxial  connectors. 

Twenty-Six  Pair  >lHermophrodltelt  Connector 

This  connector  was  inspected  and  found  to  be  in  excellent  service 
condition  both  at  the  shore  and  jungle  exposure  sites.  The  only  observa¬ 
tions  are  rusted  lockwashers  at  the  shore  location  and  evidence  of  small 
insects  or  spiders  at  the  jungle  location. 

Multiconductor  Field  Telephone  Cable  ~WM--13Q  ^  per  MIL-E-55036 

The  cut  end  of  this  cable  was  found  to  be  rusted. 

Telephone  Pair,  Tropical  and  Assault  Gable  (Development  Contract) 

This  cab.LC  was  put  cut  after  the  September  1965  inspection  with  over 
one  mile  exposed  in  the  jungle  area.  Prior  to  May  1966,  a  break  in  contin¬ 
uity  had  been  recorded  and  a  search  was  initiated  to  locate  the  fault.  The 
search  was  completed  during  the  May  1966  inspection  visit.  The  cable  was 
found  to  have  been  attacked  by  some  animal.  The  majoriJy  of  the  gnawed 
sections  consisted  of  cuts  of  the  insulation  only.  The  fault  was  never 
determined  due  to  the  lack  of  a  clean  cut  break  of  one  of  the  conductors. 

Approximately  1000  feet  of  the  wire  were  removed  from  the  jungle  and 
in  this  process  several  mechanical  and  electrical  separations  developed. 

Since  this  portion  had  the  greatest  concentration  of  gnawed  sections,  it 
was  suspected  as  containing  the  fault.  This  was  not  correct.  The  fault 
continued  to  exist  in  the  remaining  IiOOO  feet  of  wire.  Figure  29  illustrates 
one  cf  the  gnawed  spots. 
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Telephone  Wires,  WD-1,  WD-1  Modlf  ied,  and  WF-16 


These  were  observed  to  lack  any  visible  degradation  throughout  the 
jungle  run.  Particularly,  they  were  without  any  marks  denoting  animal 
attack.  However,  during  a  visit  in  1965,  a  sample  of  WD~1  modified  wire 
was  found  which  had  been  attacked  by  animals.  At  the  shore  site,  the 
insulation  of  WD-1  modified  wire  had  blemish  spots. 


2.16  Resistor,  Composition.  Hermetically  Sealed.  RO  (Phase  II) 

Visual  inspection  of  the  RC08  resistors  after  7  months  at  tropical 
exposure  is  summarized  as  follows: 

JRO  -  Clean 

JERO  -  Clean  to  slight  discoloration  of  leads 
SRO  -  Lead  corrosion  general  and  near  terminal  seal 
SERO  -  Lead  corrosion  general  with  heavier  deposits  near  terminal  seal 
Accelerated  Stress  Test  Results 

The  sealed  and  insulated  composition  RC08  resistors  exhibited  only 
positive  value  changes  during  the  MIL-STD-202C,  Method  106B  test.  The 
maximum  increase  was  +1.0?  percent  for  one  of  the  energized  units  with  the 
averages  of  the  maximums  being  +0.60  percent  for  the  unenergized  and  +0.70 
percent  for  the  energized  lots.  The  processed  data  summary  is  given  in 
table  D-l  of  appendix  D.  The  average  percent  change  is  plotted  in  figure  30. 
This  test  did  not  produce  any  discernible  mechanism  of  failure,  and 
and  only  slight  degradation. 
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2-1?  Resistor.  Fixed-  Tlr?-Qxide  Film?  RL  (Phase  II) 

Visual  inspection  of  the  MIL- type  RL07  tin-oxide  film  resistors  after 
7  months  of  tropical  exposure  revealed  the  following: 

JRL  -  No  degradation 

JERL  ~  No  degradation 

3RL  -  General  and  uniform  lead  corrosion 

SERL  -  General  lead  corrosion  more  intense  than  for  the  SRL's 
Accelerated  Stress  Test  Results 

The  drift  and  change  in  value  of  the  tm-oxide  film  resistors  during 
the  MIL-STD-202C  Method  106B  stress  test  was  within  one  order  of  magnitude 
less  than  the  specified  procurement  tolerances.  The  maximum  deviation  for 
a  single  unit  was  -0.33  percent  and  the  average  of  the  maximum  deviations 
would  be  +0.1!?  percent  for  the  energized  lots.  The  data  summaries  for  the 
complete  test  are  given  in  table  D-2  of  appendix  D.  The  average  percent 
change  for  the  two  test  groups  is  plotted  in  figure  31. 
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2.18  Resistor,  Fixed,  Metal  Film,  MF  (Phase  II) 

Visual  inspection  of  the  MIL-type  RN60C  metal  film  fixed  resistors 
after  7  months  of  tropical  exposure  revealed  the  following: 

JMF  -  Slight  lead  discoloration. 

JEMF  -  Slight  lead  discoloration. 

SMF  -  Lead  corrosion ;  slight  discoloration  at  terminal  area  at  body. 

SEMF  -  Heavy  corrosion  at  negative  terminal  at  resistor  bodyj  general 
lead  corrosion. 

Accelerated  Stress  Test  Results 

The  RN60C  metal  film  resistors  suffered  value  changes  greater  than 
±1  percent  of  the  initial  value.  Fifty  percent  were  measured  outside  the 
procurement  specification  limits  of  9,900  to  10,100  ohms.  The  data  summary 
is  given  in  table  D~3  of  appendix  B.  The  average  percent  change  is  plotted 
in  figure  32.  The  data  and  plot  indicate  degradation  which  could  be  from 
moisture  uue  to  lack  of  sealing  around  the  terminal  leads.  This  possibility 
was  pointed  out  in  the  third  quarterly  report,  reference  11.  In  addition } 
reference  11  noted  that  the  conformal  coating  over  the  resistor  surface  was 
uneven,  which  could  allow  moisture  to  reach  the  metal  film. 
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Figure  32.  Accelerated  Life  Test  Group  MF,  MIL-STD  202C  Method  106B 
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2.19  Resistor.  Variable,  Cermet.  RJ  (Phase  II) 


The  visual  inspection  of  the  MIL- type  RJ12  variable  resistor  after  7 
months  of  tropical  exposure  is  summarized  as  follows: 

JRJ  -  No  visible  evidence  of  degradation 

JERJ  -  No  visible  evidence  of  degradation 

SRJ  -  No  visible  evidence  of  degradation  or  corrosion 

SERJ  -  No  visible  evidence  of  degradation  or  corrosion 

The  field  data  for  this  component  reveal  a  small  number  of  failures  due  to 
reduce  value  and  erratic  performance.  This  is  similar  to  the  data  reported 
below  from  the  accelerated  stress  test.  Since  no  attempt  was  made  to  effect 
a  recovery  (i.e.,  drying  out),  it  can  only  be  assumed  that  moisture  accum¬ 
ulation  inside  the  component  is  the  responsible  mechanism. 

Accelerated  Stress  Test  Results 

The  cermet  variable  resistors  were  observed  to  be  very  stable  except 
fo?  one  unit  which  had  a  76  percent  reduction  in  value .  This  change  is 
attributed  to  moisture  accumulation  within  the  unit.  Also  it  must  be  noted 
that  recovery  did  take  place  prior  to  the  conclusion  of  the  test.  The 
other  units  had  small  maximum  value  changes  ranging  from  -0.1*3  percent  to 
+2.02  percent.  The  summary  data  are  given  in  table  D-l*  of  appendix  D  and 
the  average  percent  change  is  plotted  in  figure  33* 
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2*20  Capacitor,  Fixed,  Tantalum,  Solid- Electrolyte,  tA  ( rnase  li) 


Visual  inspection  of  the  TAM- type  electrolytic  capacitors  after  7 
months  of  tropical  exposure  is  summarized  as  follows: 

JTA  -  Slight  discoloration  of  leads 

JETA  »  Slight  discoloration  of  leads 

STA  -  General  lead  corrosion 

SETA  -  General  lead  corrosion  more  severe  near  capacitor  body 
Accelerated  Stress  Test  Results 

The  TAM  sintered-powder  tantalum  electrolytic  capacitors  were  observed 
to  exhibit  stability  well  within  the  tolerance  limits  specified  for  the 
component*  The  change  for  both  lots  had  the  same  characteristics  of 
increased  capacitance  and  increased  dissipation  factor*  See  table  it. 

The  greater  increases  in  capacitance  and  dissipation  factors  for  the 
energized  vs  the  unenergized  lot  can  be  attributed  to  long-term  polariza¬ 
tion.  The  summary  data  printout  for  this  test  is  given  in  table  D-5  of 
appendix  D  and  the  average  percent  change  in  capacitance  is  plotted  in 
figure  3k. 
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Figure  34.  Accelerated  Life  Bex  Group  TA,  MIL-STD  202C  Method  106B 
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TABLE:  I;.  MJI.-STD-202C  METHOD  106B  STRESS  TEST, 
ELECTROLYTIC  CAPACITORS,  TA,  INCREMENTAL 
CHANGE  DATA,  CAPACITANCE 


Component 

Initial  values 

Maximum* 

Increase 

Number 

0* 

p.*^ 

C 

D 

AC++ 

ATA-1 

110.5 

0.106 

12.2? 

0.120 

+2.0 

ATA-2 

10.56 

0.05ii 

10.82 

0.058 

+2.1 

ATA-3 

n.iG 

0.096 

ll.UO 

0.111 

+2.7 

ATA-U 

10.22 

0.118 

10.1j8 

0.137 

+2.1; 

ata-5 

10.80 

0.112 

11.06 

0.12 h 

+2.1* 

AETA-1 

n.03 

0.1I4.0 

12.1i5 

0.175 

+3.8 

AETA-2 

10.93 

0.082 

H.U9 

0.100 

+5.1 

AETA-3 

n.oo 

0.069 

H.UU 

0,085 

+>u0 

AETA-U 

10.98 

0.08U 

11.3? 

0.100 

+3.5 

AETA-5 

11.  Ol* 

0.163 

n.39 

0.190 

+3.2 

-x-C  =  Capacitance  in  microfarads. 

-x-x-D  =  Dissipation  factor. 

+Maximum  =  maximum  value  recorded  at  any  data  point  during  test, 
++AC  =  capacitance  change  in  percent  of  initial  value. 


2 • 21  Capacitor,  Fixed,  Tantalum,  Liquid-Electrolyte,  CL  (Phase  II) 

The  visual  inspection  of  the  MIL- type  CL2U  capacitors  after  exposure 
for  7  months  to  tropical  environment  is  summarized  as  follows: 

JCL  -  Body  tarnished;  black  specks  on  plastic  end  seals, 

JECL  -  Body  tarnished;  black  specks  on  plastic  end  seals, 

SCL  -  Body  tarnished;  plastic  end  seals  appear  dirty  with  gray  and 
black  specks, 

SECL  -  Body  tarnished;  plastic  end  seals  appear  dirty  with  gray  and 
black  specks. 

Figure  35  is  a  photograph  of  the  jungle-exposed  CL  capacitors.  The  dis¬ 
coloration  of  the  end  seals  can  be  seen. 

Accelerated  Stress  Testing  Results 

The  etched-foil  tantalum  liquid-electrolyte  type  CL  capacitors  with¬ 
stood  the  MIL-STD  202C  Method  106B  20-cycle  exposure  with  only  a  very 
small  increase  in  capacitance  value  and  a  slight  change  in  dissipation 
factor.  See  table  5* 

The  greater  change  was  in  the  energized  units,  due  presumably  to  pro¬ 
longed  polarization. 

The  data  summaries  for  this  test  for  both  lots  are  given  in  table  D-6 
of  appendix  D  and  the  average  percent  change  in  capacitance  is  plotted  in 
figure  36. 
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Figure  35.  JCL  Capacitor,  Fixed,  Tantalum,  Black  Specks  on  End  Seals 
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Figure  36.  Accelerated  Life  Test  Group  CL,  MIL-STD  202C  Method  106B 
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TABLE  5.  MIL-STD-202C  METHOD  106B  STRESS  TEST, 
ELECTROLYTIC  CAPACITOR,  CL,  INCREMENTAL 
CHANGE  DATA,  CAPACITANCE 


Component 

Number 

Initial  values 

O  D*# 

Maximum+ 

C  D 

Increase 

AC++ 

ACL-1 

lul?2 

.100 

4.195 

.CO); 

+0.55 

ACL-2 

.090 

5.46? 

,082 

+0.h2 

ACL-3 

6.130 

.130 

6.158 

.121 

+0.46 

ACL-li 

3,673 

.086 

3.690 

.081 

+0.1;6 

ACL-5 

U.058 

.135 

4.071 

.122 

+0.32 

AECL-1 

5.070 

.130 

5.12c 

.126 

+1.1 

AECL-2 

5.673 

.113 

5.742 

.108 

+1.2 

AECL-3 

k.9k  7 

.116 

4.989 

.118 

+0.85 

AECL-1; 

li.38  9 

.153 

4.445 

.114; 

+1.3 

aecl-5 

3.971; 

.12? 

4.05c 

.111; 

+1.9 

*C  =  capacitance  in  microfarads, 

«  dissipation  factor, 

♦maximum  -  max  value  recorded  at  any  data  point  during  test, 
++AG  =  capacitance  change  in  percent  of  initial  value. 
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appendix  D  and  the  average  percent  change  in  capacitance  is  plotted  in 
figure  37. 
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Figure  37.  Accelerated  Life  Test  Group  KC,  MIL-STD  2Q2C  Method  106B 
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2.23  Capacitor.  Fixed.  Ceramic.  VK  (Phase  II) 
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The  MIL-type  CKO!?  ceramic  capacitors  exposed  to  tropical  environment 
for  7  months  were  inspected.  The  comments  are  summarized  heret 
JVK  -  No  visible  degradation  or  corrosion 

JEVK  -  No  visible  degradation  or  corrosion 

SVK  -  Slight  lead  corrosion 

SEVK  -  Slight  lead  corrosion 

Accelerated  Stress  Test  Results 

The  single-plate  CKO!?  capacitors  were  exposed  to  the  specified  20-cycle 
temperature  and  humidity  environment.  The  components  have  a  ncninal  value 
of  220  picofarads,  but  when  the  capacitors  were  installed  in  the  test  chamber 
with  cabled  leads  to  allow  measurements  to  be  made  outside  the  chamber  with¬ 
out  disturbing  the  component  environment,  the  measured  values  increased  by 
over  100  picofarads  cue  to  the  distributed  capacity  of  the  cable.  The  data 
as  taken  and  processed  include  this  combined  value.  The  accuracy  of  results 
cannot  be  determined,  and  therefore,  the  processed  data  are  given  only  as  an 
indication.  The  measurement  of  dissipation  factor  also  lacks  known  accuracy 
because  the  cabling  in  combination  with  the  other  capacitors  appeared  to 
present  phase-shifted  signals  which,  when  nulled  out,  represent  a  measure¬ 
ment  error.  In  the  future,  attempts  will  be  made  to  modify  the  test  tech¬ 
nique  to  redu.ce  this  source  of  error. 

The  processed  data  for  this  test  are  presented  in  table  D-8  of 
appendix  D  and  the  average  percent  change  in  capacitance  is  plotted  in 
figure  38. 
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Figure  38.  Accelerated  Life  Test  Group  VK,  MIL-STD  2Q2C  Method  106B 
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2,2h  Capacitor,  Variable,  Ceramic-,  VC  (Phase  II) 


Visual  inspection  of  the  commercial  ceramic  variable  capacitors  after 
7  months  of  tropical  exposure  is  summarized  here: 

JVC  -  Silver  tarnished:  ceramic  and  plastic  dirty, 

it 

JEVC  ~  Silver  tarnished;  ceramic  and  plastic  dirty, 

SVC  -  Silver  tarnished;  considerable  evidence  of  salt  and  moisture 
accumulation  on  ceramic  and  plastic  surfaces, 

SSVC  -  Same  as  for  SVC  above. 

Figure  39  is  a  photograph  of  the  jungle-located  units  with  the  above- 
mentioned  dirty  spots  in  evidence. 

During  the  installation  of  the  lead-acid  batteries  the  excitation 
voltage  on  the  capacitor  panel  of  the  Phase  II  components  was  observed  to 
be  depressed  below  the  minimum  limits.  Investigation  determined  that  leakage 
current  through  the  8k  isolation  resistor  was  sufficient  to  reduce  the  com¬ 
ponent  voltage  to  less  than  10  volts*  The  VC  capacitors  were  isolated  as 
having  developed  low  insulation  resistance;  i.e.,  high  leakage  current.  The 
extent  of  degradation  was  determined  by  both  direct  current  resistance  and 
”Q”  measurements.  Correlation  was  obtained  between  the  methods.  Resistance 
as  low  as  20,000  ohms  was  measured.  In  order  to  continue  the  test,  it  was 
necessary  to  put  in  additional  isolation  for  the  ^/C  capacitors  only.  This 
additional  isolation  resistance,  220,000  ohms,  reduced  the  excitation  voltage 
across  the  VC’s  to  approximately  2  volts. 

Tiie  cause  for  this  condition  is  ascribed  to  the  very  well  known  phenom¬ 
enon  of  silver  migration.  Since  these  components  are  not  sealed  from  moisture, 
this  result  could  be  expected.  The  field  personnel  were  instructed  to  monitor 
the  leakage  resistance  of  these  components. 
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Figure  39.  JVC  Capacitor,  Variable,  Ceramic,  Dirty  Appearance  of  Ceramic 
Discs 
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Acceleration  Stress  Test  Results 


The  laboratory  stress  testing  of  the  variable  ceramic  capacitor  did 
not  yield  reliable  data  owing  to  the  large  amount  of  cable  capacitance 
which  was  subject  to  variation  due  to  moisture  and  physical  position  changes. 
No  catastrophic  failure  developed  such  as  observed  after  7  months  of  trop¬ 
ical  exposure  owing  to  the  limited  time  span  of  the  test.  The  processed 
data  for  this  test  are  given  in  table  D-9  of  appendix  D  and  the  average 
percent  change  in  capacitance  is  plotted  in  figure  liO, 
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Figure  40.  Accelerated  Life  Test  Group  VC,  MIL-STD  202C  Method  106B 
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2.25  Inductor.  Variable.  VI  (Phase  II] 

The  inspection  of  these  components  after  7  months  in  the  tropics 
revealed  only  discoloration  of  the  mounting  hardware  and  clouding  of  the 
coil  Impregnating  varnish.  During  the  instruction  period  for  the  utfe  of 
the  "Q”  Meter,  a  set  of  data  was  taken  for  one  lot  of  these  components. 

The  only  comparison  possible  is  with  the  control  lot. 

Canal  Zone:  f  -  2.6?  MHz  Q  -  ij8  to  6l 

Control:  f  -  2.00  MHz  Q  -  93  to  101 

This  is  an  indication  of  2:1  increase  in  losses.  (NOTE:  The  laboratory 
control  units  at  2.67  MHz  have  Q  value  equal  to  or  greater  than  the  values 
at  2.00  MHz.) 

The  value  of  capacitance  required  to  resonate  the  inductors  in  the 
field  appeared  to  have  a  greater  spread  in  value  than  for  the  inductors  in 
the  control  group. 

Based  upon  this  investigation,  plans  are  going  forward  to  measure 
these  components  by  "Q"  Meter  techniques  at  a  nominal  frequency  of  1.50  MHz. 
This  is  an  optimum  based  upon  a  measured  self -resonance  of  10.5  MHz  for 
the  coil  assembly.  At  1.50  MHz,  the  Q  and  inductance  error  as  read  directly 
on  the  meter  approaches  zero.  It  is  felt  that  this  technique  will  provide 
more  uniform  and  realistic  data  for  these  components. 

The  first  conjecture  as  to  the  cause  of  increased  loss  for  these 
components  is  that  moisture  has  been  absorbed  into  the  plastic  impregnant 
or  that  the  impregnation  was  incomplete  and  moisture  had  been  absorbed  into 
the  fabric  of  the  wire  insulation. 
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The  variable  inductors,  VI,  when  subjected  bo  the  MIL~STD-202Ci 
Method  106B  temperature  and  humidioj'  test  for  20  cycles  exhibited  ..o 
degradation  or  failure  mechanism  other  than  a  slight  shift  in  value  during 
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the  first  few  cycles.  The  comment  made  regarding  1000  Hz  measurement  of 
the  W3  inductors  also  applies  to  the  variable  inductors  VI,  The  data  tslfen 
with  long  leads  .unto  the  tsst  chamber  caused  errors  which  could  not  be 
controlled  or  detora  a'sed*.  Therefore  the  data  do  not  reflect  the  performance 
of  bhi.',  component  or  frequencies  normal  to  its  application. 

The  processed  date  for  this  tast  are  given  in  tables  D-10  and  D-ll 
of  appeiidix  B#  Tne  average  percent  change  in  inductance  is  plotted  in 
figure  hi. 
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3.  LABORATORY  TEST.  MIL-STD-202C.  METHOD  106B 
~  ' 

|  3«1  General 

In  aeccrdance  with  the  stated  guidelines  of  this  program,  Melpar  com¬ 
pleted  during  this  quarter  the  second  laboratory  test  considered  capable 
of  stressing  electronic  components  so  as  to  produce  results  which  correlate 
with  field  exposure  on  an  accelerated  time  scale.  The  method,  equipment, 
and  technique  were  fully  described  in  the  second  quarterly  report.'*'0  The 
component  group  were  those  of  the  second  phase  of  this  program;  i.e.,  RO, 

RL,  MF,  RJ,  VI,  VC,  TA,  CL,  KC,  and  VK  as  described,  in  the  third  quarterly 

,  11 
report* 

The  only  problem  area  encountered  was  in  the  measurement  of  the  low 
value  components.  These  were  the  variable  ceramic  capacitor,  VC;  the 
fixed  ceramic  capacitor,  VK;  and  the  variable  inductor,  VI.  The  con¬ 
straints  of  not  removing  the  components  from  the  test  chamber  and  energiza¬ 
tion  of  one-half  of  the  units  during  90  percent  or  more  of  the  time  re¬ 
quired  a  test  lead  from  each  component  to  the  test  instruments  outside  the 
temperature  humidity  chambers.  The  distributed  capacitance  of  these  leads 
was  observed  to  change  due  to  movement  of  the  cable  assembly  and  the  ener¬ 
gization  of  the  terminal  boards.  An  attempt  was  made  to  ascertain  the 
distributed  capacitance  with  a  control  lead,  but  it  was  abandoned  when  the 
data  lacked  correlation.  One  solution  would  be  to  use  calibrated  test 
leads  with  the  clips  being  manipulated  with  sealed  gloves  as  in  a  "dry  box, » 
but  this  is  not  possible  at  present. 

The  performance  of  the  components  was  almost  without  ary  drastic 
change,  degradation,  or  failure.  The  only  failure  recorded  was  for  one  RJ 
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variable  resistor  which  apparently  held  sorbed  condensate,  causing  the  resis¬ 
tance  value  to  decrease  to  less  than  50  percent.  At  the  end  of  7  months 
of  tropical  exposure,  the  same  failure  has  been  recorded  for  more  than 
one  of  these  components.  The  energized  variable  ceramic  capacitors  in  the 
tropics  have  developed  silver  migration  as  a  definite  failure  mechanism 
which  has  not  been  observed  in  the  20-day  laboratory  test. 

3.2  Data  Analysis 

The  data  recorded  from  the  laboratory  test  were  processed  in  the  same 
manner  as  the  field  and  control  data.  The  previous  laboratoiy  test  results 
were  compared  with  the  jungle  data  on  a  20:1  scale.  It  is  considered  pre¬ 
mature  at  this  time  to  prepare  comparison  plots  since  only  7  months  of  field 
data  are  available. 

Failure  limits  for  these  components  have  not  been  established,  but 
are  awaiting  analysis  of  both  this  test  and  a  reasonable  amount  of  field 
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U.  DUMMY  COMPONENT  TEST  BOARDS 

Two  dummy  component  test  boards  were  exposed  in  February  and 
immediately  showed  the  effects  of  the  high  humidity  environment.  Figure 
1*2  shows  the  wiring  and  besting  diagram  of  the  boards,  and  table  6  gives 

o 

the  data  accumulated  since  February  and,  in  addition,  the  original  cali¬ 
bration  data. 
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TABLE  '6, 


Laboratory 

Calibration 


2/1R/66 

Reading* 

Shore 

Jungle 

Shore 

1  -  A 

100 

100 

>  10 

7  -  B 

100 

100 

>  10 

11  -  C 

100 

100 

>  10 

13  -  D 

100 

100 

>  10 

1$  -  ^ 

100 

100 

>  10 

18  -  E 

100 

100 

>  10 

20  -  F 

100 

100 

>  10 

22  -  ^ 

100 

100 

>  10 

25  -  G 

100 

100 

>10 

^  (Row  1) 

*  (Row  2) 

100 

100 

>  10 

Tcf  (Row  1) 

(Row  2) 

100 

100 

>  10 

(Row  1) 

22  (Row  2) 

100 

100 

>  10 

8  or  7  -  B 

100 

100 

>  10 

_  r*  D+E 
16  or  15  -  ~2~ 

100 

100 

>10 

22  -  ~ 

100 

100 

>  10 

Terminal-to-terminal  insulation  resistance 
per  arrangement  given  in  figure  1*2. 
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ION  RESISTANCE  Kilo-Megohms 
s  at  50  Volts  (dc) 


Field 


3/28/66 

Shore 

3/28/66 

Jungle 

ii/20/66 

Shore 

U/lU/66 

Jungle 

5/25/66 

Shore 

5/25/66 

Jungle 

>  10 

>  10 

<  10 

>  10 

>  1 

<  10 

>10 

>  10 

<  10 

<  10 

>  ’  1 

<  10 

>10 

>10 

1 

>  10 

<  1 

>  1 

>  10 

>  10 

<  10 

>10 

<  10 

<  10 

>  10 

>10 

<  10 

>  10 

<  10 

10 

>  10 

>  10 

<  10 

>  10 

<  10 

10 

>  10 

>  10 

<  10 

<  10 

<  10 

<  10 

>10 

>10 

<•  10 

>10 

<  10 

10 

>  10 

>  10 

<  10 

>  10 

<  10 

10 

>  10 

>  10 

<  10 

>  10) 

10 

10 

>10 

>  10 

<  10 

>  10! 

10 

10 

>  10 

>  10 

<10 

>  10 

<  10 

10 

>  1 

>  1 

<  10 

>  1 

1 

>  1 

>1 

>  1 

>  1 

<  10 

<  1 

1 

>  1 

>  1 

>  1 

>  1 

0.1 

0.1 
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$.  CONCLUSIONS 


The  following  conclusions  result  from  the  effort  on  this  contract  for 
the  fourth  quarter  and  the  year. 

1.  The  value  change  foi  the  23-month  tropically  exposed  components 
has  during  this  year  slowed  and  or  stabilized  except  for  catastrophic 
failures.  The  components  exposed  at  the  shore  site  evidence  greater  degrad¬ 
ation  than  the  same  components  exposed  at  the  jungle  site.  The  components 
being  excited  with  direct  current  potential  evidence  greater  degradation 
than  the  same  unexcited  components, 

2.  The  majority  of  catastrophic  failures  are  charged  to  the  effects 
of  corrosion  from  the  deposition  of  salts  present  at  the  shore  site.  Num¬ 
erous  leads  have  broken  due  to  corrosion,  and  at  present,  all  component 
leads  exhibit  this  action  to  various  degrees.  Solder  joints  and  the  gold- 
plated  terminals  have  not  been  immune  to  corrosion;  i.e.,  replacement  of 
buss  wire  and  the  resoidering  of  wrapped  connections  have  been  common  and 
necessary  during  the  past  year. 

3.  The  terminal  board  decontamination  procedure  has  reduced  the  data 
excursions  previously  reported  and  ascribed  to  the  shunting  of  the  terminal 
board  by  a  salt  water  film.  The  shunting  has  been  sufficiently  reduced  so 
that  the  measured  data  reflect  the  degree  of  the  degradation  process. 

This  decontamination  process  dees  not  eliminate  shunting  over  the  component 
outer  surface,  and  with  time,  the  data  from  the  higher  impedance  units  will 
reflect  this  deposition. 

li.  Two  weeks  of  forced  drying  yielded  value  improvement  for  almost  all 
of  the  23-month  components.  The  incremental  recovery  for  the  film-type 
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components  was  rather  rapid,  whereas  for  the  bulk-type  components  the 
2-week  period  may  not  have  been  sufficiently  long  to  obtain  a  state  of 
equilibrium. 

5>.  The  MIL-STD-202C  Method  106B  Laboratory  Stress  Exposure  test  for  l 

samples  from  the  Phase  I  component  group  yielded  correlation  with  the 
jungle-exposed  bulk  type  components  such  as  composition  resistors,  mica 
capacitors,  and  Mylar  capacitors.  It  is  conjectured  that  similar  correla¬ 
tion  could  have  been  obtained  with  shore-exposed  components  if  the  heal'd 
decontamination  procedure  had  been  initiated  early  in  the  program.  This 
is  based  upon  upon  current  data  values  which  reflect  similar  average  values 
for  the  jungle  and  shore  samples. 

6.  The  MIL-STD-202C,  Method  106B  Laboratory  Stress  Exposure  test  for 
samples  from  the  Phase  II  component  groups  predicted  a  possible  area  of 
failure.  One  variable  resistor,  type  RJ,  was  observed  to  decrease  in 
value  to  -75  percent  of  its  initial  value.  A-  similar  failure  has  been 
observed  for  this  component  after  months  of  exposure  in  the  field.  The 
failure  mechanism  of  silver  migration  did  not  develop  in  20  days  in  the 
laboratory,  but  did  in  the  field  exposure  for  the  variable  capacitor  type 
VC. 

7.  The  climatic  environment  in  the  Canal  Zone  is  considerably  more 
stable  than  the  Method  106B  test  cycle.  This  is  considered  as  one  of  the 
main  reasons  for  lack  of  correlation  for  certain  components. 
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6,  PROGRAM  FOR  THE  NEXT  INTERVAL 


Thu  program  for  the  first  quarter  of  the  continuation  contract 
DA-28-Ql;3~AMC-022?.2  (E)  will  concentrate  on  the  development  of  a  eor- 
r datable  laboratory  test.  The  specified  MIL-STD-202C  Method  106B, 
which  has  given  limited  correlation,  will  be  set  aside  for  a  fixed 
temperature  and  humidity  test  with  salt  spray  added.  This  is  based 
upon  the  conclusion  that  moisture  is  the  primary  stress  or  degradation 
element  in  the  tropical  exposure.  The  effect  of  moisture  in  combination 
with  salt  at  a  beach  site  yields  results  of  moisture  absorption  into 
the  bulk  materials  and  moisture  and  salt  deposition  on  the  surfaces  for 
corrosion  of  metals  and  conductive  shunting. 

The  first  phase  will  be  the  evaluation  of  the  results  reported  from 
the  previous  study  in  this  area  by  Battelle  Memorial  Institute.  These 
results,  in  combination  with  the  capabilities  of  the  salt  fog  chamber 
available  at  Melpar  will  determine  the  initial  stress  environment. 

Based  upon  results  to  date,  both  field  and  laboratory,  it  is  felt  that 
temperature  need  not  be  cycled  and  that  relative  humidity  should  be  as 
high  as  possible.  When  salt  is  added  to  the  environment,  the  humiUity 
should  not  be  so  high  as  to  cause  the  salt  and  corrosion  products  to  be 
washed  away  by  condensate.  The  only  components  scheduled  for  failure 
analysis  and  investigation  out  of  the  Phase  I  lot  are  the  microminiature 
modules.  The  leads  to  these  modules  have  suffered,  considerably  from  the 
effects  of  corrosion  and  it  was  decided  to  terminate  their  continued 
exposure.  At  the  Agency* s  request,  the  remaining  individual  components 
remain  exposed  to  the  tropical  environment* 
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The  method  of  measuring  the  inductance  and  !,QW  of  the  small  inductors, 
type  VI,  will  be  changed  from  1000  Hz  on  an  impedance  bridge  to  1*5  MHz  on  a 
»Q«  meter.  This  will  yield  data  having  a  1:1  correlation  with  the  components 
normal  circuit  application. 

No  inspection  trips  are  planned. 
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APPENDIX  A 

ABBREVIATIONS,  DEFINITIONS,  AND  COMPONENT  IDENTITY 


APPENDIX  A 


ABBREVIATIONS,  DEFINITIONS,  AND  COMPONENT  IDENTITY 

1.  Electronic  Components,  Sample  Lot  Identity 

The  first  letter  of  both  the  three-  and  four-letter  combinations 
designates  the  location  or  specific  stress  test. 

These  letters  and  their  identifications  are: 

A  -  MTL-STD-202C  Method  106B  20  day,  Temperature  Humidity  Exposure 

B  -  20  day  one  percent  salt  fog  at  60°C  exposure 

C  -  Control  -  Laboratory,  Melpar,  Inc. 

J  -  Jungle  -  Lat.  9°  22‘  1*7"  N 
Long.  79°  51’  1*9  "W 

S  -  Shore  -  Lat.  9°  2U*  09"  N 
Long.  79°  £L‘  U9**W 

The  second  letter  of  the  four-letter  combinations  -  E  -  denotes 
'•Energized"  component  lot.  For  example: 

JERC  -  Jungle  Energized  Resistor,  Composition 
If  the  component  lot  is  not  energized,  only  three  letters  are  used: 

JRC  -  Jungle  (unenergized)  Resistor,  Composition 

The  last  two  letters  of  both  the  three-  and  four-letter  combinations 
identify  the  component  type.  The  asterisks  are  used  to  identify  the  date 
the  components  were  put  on  test  (see  footnote).  The  component  identifica¬ 
tion  letters  are: 

CK  (-*)  Capacitor,  fixed,  ceramic,  type  CK12AX101K,  MIL-C-11015 

CL  (**)  Capacitor,  fixed,  tantalum  pentoxide  dielectric,  liquid 

electrolyte,  type  CL2i*BJl*R5UP3,  MIL-C-3965/2A 

^Denotes  component  put  on  exposure  at  jungle  and  seashore  beginning  June  1962*. 

•^Denotes  components  put  on  exposure  at  jungle  and  seashore  beginning  September 

1965. 


CM  (*) 
CS  (*) 

CT  (*) 
KC  (##) 

MC  (*) 
MF  (#*) 

MR  (#) 
RC  (*) 
RJ  (**) 

RL  (*#) 

RN  (*) 

RO  (##) 

RW  (*) 
1A.  (**) 

VC  (**) 

VI  (**) 
VK  (**) 
WE  (*) 


Capacitor,  fixed,  mica,  uype  CM06222J03,  MTL-G-5 

Capacitor,  fixed,  tantalum,  solid  electrolyte,  type 
CS13AF010K  MIL-C-266# 

Capacitor,  fixed,  ffylar,  type  CTMlOliVAK,  MIL-C-2728? 

Capacitor,  fixed,  ceramic,  multiplate  construction. 
Commercial  type  262C-067103X9101B 

Capacitor,  fixed,  ceramic,  micromodule  assembly 

Resistor,  fixed,  metal  film,  type  RN60C1002F, 
MIL-R-10509E 

Resistor,  fixed,  micromodule  assembly 

Resistor,  fixed,  composition,  type  RC07GF103J,  MIL-R-ll 

Resistor,  variable,  cermet  film,  type  RJ12,  Commericial 
specification  3G52L 

Resistor,  fixed,  tin  oxide  film,  type  RL07AD103J, 
MIL-R-2268U 

Resistor,  fixed,  carbon  film,  type  RN55D1003F, 
MIL-R-10509 

Resistor,  fixed,  composition,  insulated,  type 
RC08GFU72J 

Resistor,  fixed,  wire  wound,  type  RW69V901,  MIL-R-26 

Capacitor,  fixed,  tantalum  pentoxide  dielectric,  solid 
electrotype,  type  TAM  106M02$P5C  (commercial) 

Capacitor,  variable,  ceramic,  type  557-000-2ijR 
(commercial) 

Inductor,  variable,  type  X-2060-5  (commercial) 
Capacitor,  fixed,  ceramic,  type  CK05CW221K,  MIL-C-11015 
Inductor,  fixed,  ferrite,  type  WEE-39  (commercial) 
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Cables,  Telephone,  Power,  and  Radio  Frequency 
(June  1961;) 

WD-1,  Twisted  pair  field  wire,  polyethylene  insulation  with 
Nylon  jacket,  stranded  conductor,  steol  reinf orce * . 

WD-1,  Modified  twisted  pair  field  wire,  hard  polyethylene 
with  no  jacket,  stranded  conductor,  steel  reinforced. 

WF-16,  Field  wire,  four  conductor,  two  twisted  pairs,  each 
pair  parallel  laid,  conductors  stranded  cadmium-copper. 

RG330U,  r-f  cable,  miniature  coaxial,  foamed  polyethylene 
dielectric  with  high  density  polyethylene  jacket. 

RG58C/U,  r-f  cable,  miniature  coaxial,  solid  polyethylene 
dielectric  with  type  II-A  jacket,  per  MIL-C-17. 

(September  1965) 

Tropical  jungle  cable,  developed  per  contract  DA  36-Q39-AMC- 
02168(E),  2-conductor  cable,  solid  alloy  PD  135  conductor 
with  propylene  copolymer  insulation. 

RCA  012  Power  cable,  silicone  rubber  insulation,  arctic 
neoprene  jacket. 

RCA  013  Power  cable,  butyl  rubber  insulation,  arctic  neoprene 
jacket. 

WM  130  Multiconductor  field  telephone  cable,  per  MIL-C-55Q36, 

26  pair  cable. 

US  10-RG  326,  coaxial  cable,  perforated  Teflon  tape,  insulated 
polyurethane  jacket. 

RG-8A/U,  low  density  polyethylene  dielectric  core  with  nitrile 
rubber-vinyl  chloride  jacket,  per  MIL-C-17. 

RG-213/U  construe bion,  except  ester-type  urethane  jacket 
(Formula  C). 

RG-213/U  construction,  except  ether-type  urethane  jacket, 

ID-387,  PP-20395. 

RG-213/U  construction,  except  ethylene  copolymer  jackets 

i.e.,  ethylene  plus  one  polar  comonomer  (DXDF  1211,  PP-20i;23). 

RG-213/U  construction,  except  ester-type  urethane  jacket.  Same 
as  above  except  different  manufacturer  (Urethane  Estane  58061;). 


A-U 


RG-213/tJ,  construction,  except  ethylene  copolymer  jacket, 
Alathan  2000,  BK  30,  TW-6. 

RG-9 /U,  low  density  polyethylene  dielectric  core  ;dth  nitrile 
rubber-vinyl  chloride  jacket,  per  MIL-C-17* 

Hookup  wires,  61U5-K90-5660,  6HjU-K90-5638,  and  61U5-635-2820, 
par  MIL-V-76A  MW-C-20(10)U. 

3*  Connectors  and  Caps 

(June  196U) 

UG260'-‘/U  -  Connector  for  RG330/U 

UG88E/U  -  Connector  for  RG58C/U 

CU282/U  -  Caps  for  UG26QD/U  and  UG-88E/U 

(September  1965) 

UG-23  Coaxial  connector 
UG-21  Coaxial  connector 
MX-913  Coaxial  connector  cap 
6950  Coaxial  connector  cap 

Twenty-six  pair  ,lhermaphrodite  ”  connector  per  SCL-602J; 
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APPENDIX  B 

DATA  SUMMARIES  FOR  PHASE  I  COMPONENTS 
JUNE  196U  TO  JUNE  1966 


E-l 


EXPLANATION  OF  TERMS 


%  CHANGE  is 


x  100, 


where  Xf)  *  initial  value,  resistance,  capacitance  or  Q 
X..  -  value  measured  at  data  taking  (internal) 

LIMIT  is  the  agreed  tolerance  limit  based  upon  the  component  specifications 
and  coefficients. 

AVE  %  CH  is  the  arithmetic  average  of  the  %  CHANGE  value  for  the  sample 
lot,  excluding  catastrophic  failures. 

MEAN  VAL  is  the  MEAN  or  X  value  of  the  sample  lot,  excluding  catastrophic 


failures. 


STD  DEV  is 


Standard  deviation  a  is  in  units  of  measure  the  same  as  those  for  the 
component. 

%  VAR  is  the  PERCENT  VARIANCE  -  x  100 

X 

TEMP/RH  %  is  temperature  (°F)  and  relative  humidity  {%)  observed  at  the 
time  the  measurements  were  recorded. 

FAIL  D  corresponds  to  the  number  of  components  in  the  lot  whose  value  has 
exceeded  the  LIMIT  but  not  exceeded  twice  the  LIMIT  with  respect  to 
the  number  of  valid-data  components. 

FAIL  C  corresponds  to  the  number  of  components  in  the  lot  whose  value  has 
exceeded  TWICE  the  LIMIT  with  respect  to  the  number  of  valid-data 


components 


o 

m 


© 

4-  s ft  m 

k? 

© 

O' 

eg  cc  m 

©  <N  Pg 

k0 

k> 

*a 

94 

vss 

'kk 

o 

• 

mo* 

©  o  o 

m 

1 

(VJ 

in 

•  • 

CO 

nj 

in 

A* 

o 

rg 

•4 

pg 

P-  -< 

•4 

M  Mk 

I  © 

o  m  in 

k|- 

•—  © 

m 

®  p-  O 

O  <M  PVi 

O' 

-J  As 

r- 

O'  94  94 

\ss 

>k 

ir 

o 

• 

l''  -4  • 

I^IOO 

o 

• 

fA 

m 

f  <  94 

pA 

fp 

m 

Vfa 

o 

As 

•M 

•■4 

94 

^4 

© 

oo  in  m 

kf 

© 

•4 

©  ©  tn 

®  (V>  (VI 

k0 

o 

As 

fA 

O'  ©  tn 

s  sv 

>S 

O' 

ft 

in  *4  • 

CM  O  O 

O' 

• 

o 

in 

•  «  «— 

CO 

o 

m 

V. 

o 

V. 

•— « 

#•4 

94 

im4 

94 

-•"-s. 

© 

«omm 

kt 

rj 

© 

© 

O'  K-  e0 

co  rvj  fm 

•c 

in 

03 

V 

in 

^  m  v? 

vss 

N. 

-0 

O' 

• 

m  • 

O'  o  o 

O' 

• 

N-' 

•4 

in 

•  1  4 

N 

94 

in 

03 

03 

V. 

o 

94 

01 

V 

o 

O 

H 

© 

wm  m 

k* 

>0 

94 

©  m  ® 

00  CM  f\| 

o 

p*- 

S 

•V. 

N. 

O'  O'  ® 

V  vv 

Nk 

sC 

O' 

• 

mo  • 

moo 

O' 

• 

CO 

pg 

in 

•  • 

00 

pg 

m 

W 

•s. 

o 

N. 

03 

O' 

O 

«k4 

O' 

o 

5 

© 

O'  m  m 

4- 

o 

© 

k  •*  m 

A-  f\J  r\j 

kO 

pg 

fa— < 

'N. 

© 

®  o  O' 

sss 

As 

k0 

E 

O' 

• 

m  w  • 

coo 

O 

• 

fa1 

fa—. 

o 

m 

•  » 

00 

o 

in 

rn 

Nk 

o 

N* 

O' 

94 

O' 

o 

a, 

s 

o 

o 

© 

eg  in  in 

kf 

© 

m 

ao  in  cr 

O'  t  j  nj 

kO 

m 

o 

•v 

© 

©  -<  C 

VNN 

>s 

kf 

O' 

• 

m  —  • 

O'  o  o 

O' 

• 

o 

UJ 

in 

•  t  >4 

f- 

in 

o  A- 

o 

■V 

S5 

zr  oo 

*4 

CO 

O 

©  o 

X 

o 

0) 

u  © 

o  m  in 

kT 

03 

<0 

© 

h-  ao  ~4 

O  cm  rs» 

kC 

o 

W  a* 

00 

O  ©  © 

\  s  s 

AS 

co 

<! 

1  a 

• 

m  •*  • 

fk*  O  O 

O' 

• 

O 

1  <M 

© 

•  •  H 

rg 

kt 

>-  s 

o 

AS 

oc  p- 

fk- 

>* 

<  o 

X 

o 

03 

X  © 

comm 

kt 

< 

s 

O  O 

in 

®  O*  © 

oo  p j  nj 

kO 

o 

m  -V 

a* 

vs\ 

as 

o 

m 

• 

o  o  o 

m 

• 

94 

m 

♦  •  -* 

00 

94 

kt 

a 

*  ^ 

o 

As 

K 

o  r~ 

*■4 

Pk« 

CQ 

K  O 

o 

tO 

—  * 

pg  m  in 

4 

<! 

</>  >0 

r- 

Oma 

p*  pg  Pg 

k0 

9# 

H 

u;  Nk 

co 

*4  o  o 

NV\ 

As 

o 

ec  oo 

• 

<Vj  -4  • 

moo 

CO 

• 

< 

rg 

9ft 

•  • 

00 

m 

pg 

Q 

N, 

o 

Ak. 

M 

<5 

•4 

kO 

• 

O 

o 

H 

© 

o  m  in 

k* 

1 

© 

H 

m  ©  m 

h*  pg  pg 

kO 

m 

CQ 

*v 

<v 

©  00  00 

VSN. 

As 

pg 

fg 

• 

4  O  I 

moo 

rg 

• 

CQ 

pg 

9ft 

•  • 

ao 

pg 

v. 

o 

Ak. 

►J 

© 

-4 

kO 

CQ 

o 

o 

< 

© 

co  in  m 

kt 

H 

k0 

rg 

'tNA 

co  n;  pg 

kO 

O' 

As 

m 

N  IMA 

S  V  s 

As 

in 

e> 

• 

O  *— *  • 

o  o  o 

O' 

* 

^4 

•  •  «4 

eo 

94 

•V 

o 

>S 

© 

4* 

•c 

o 

rg  P-  r- 
NOO 

O  -*  • 

o 

•  t  *4 

o 

k*4 

u 

a: 

X 

-4  > 

H 

o 

X 

O 

u 

<  u»  ac 

X  o  o 

0 C 

a 

Ui  0C 

>  O  © 

a 

UJ 

a.  -5 

H 

> 

^  -j 

“» 

K 

>- 

X  O 

a  *4  w 

3- 

UI 

<  h-  M 

x<< 

Ui 

> 

Ui  m 

tu  u.  u. 

> 

© 

X 

H* 

< 

c  *r  m 

7 

kp  in 

kp 

kt-  ^  00 

O  pj  pg 

kO 

k* 

O  ®  (Vj 

®  (Vj  Pg 

© 

pg  m  kt 

vsv 

As 

m 

<vj  m  m 

VSV 

As 

• 

o  o  o 

kf 

• 

kP  94  • 

O'  o  o 

kp 

«  *  *4 

iD 

rt 

g 

ft  ft  94 

fr¬ 

frj 

o 

As 

o 

As 

94 

(VI 

94 

(VI 

94 

94 

O  (\|  00 

o  in  in 

•* 

om  m 

kp 

O  pg  pg 

•o 

O' 

«©  94  fA- 

O'  rg  pg 

© 

CC  N.  ^0 

V  A^  A^ 

As 

m 

kp  O  O' 

vvv 

As 

mo* 

goo 

94 

• 

kp  94  • 

®  o  o 

94 

•  • 

p*. 

o 

kp 

•  • 

r» 

o 

o 

As 

o 

As 

94 

pg 

94 

<vi 

•4 

■4 

O'  m  m 

g 

pg  m  m 

kp 

-4  tn  co 

®  pg  pg 

k© 

o 

©  >0  O 

O'  pg  pg 

© 

pc  m  pg 

V  As  N* 

AS 

r- 

in  m  m 

AS  ^  As 

As 

m  94  t 

N'OO 

o 

• 

kp  94  • 

pg  o  o 

o 

•  •  "4 

«4 

kp 

*  •  94 

® 

94 

o 

As 

o 

As 

94 

94 

94 

•4 

•C  pg  m 

®  in  m 

k» 

o  m  m 

«P 

»  pg  pg 

«© 

k© 

pg  m  O' 

O'  (Vj  Pg 

© 

kO  (Vi  "4 

vvv 

As 

m 

kp  m  pg 

V  s  s 

A* 

in  «4  # 

o  o  o 

o 

• 

kp  -4  * 

©  o  o 

o 

•  *94 

® 

pg 

kp 

•  •  #4 

p- 

pg 

o 

As 

o 

As 

o 

o 

94 

94 

®  m  in 

kT 

m  m  m 

© 

n*  kf  in 

p-  rg  pg 

O 

pg 

O'  ©  m 

p-  pg  nj 

© 

co  mg 

V  AS  A^ 

AS 

>© 

gr-N 

a^  v  V 

As. 

m  94  • 

goo 

o 

• 

•p  o  • 

moo 

o 

*  •  94 

® 

m 

«P 

•  • 

® 

m 

o 

As 

o 

A. 

O' 

94 

O' 

o 

o 

kt  m  m 

k* 

(vi  it  m 

kp 

m  tf)  co 

p-  pg  pg 

•0 

w 

m  ©  94 

f*  <M  »M 

© 

co  ®  r*» 

V  s  s 

As 

k© 

in  ~4  .-4 

VSV 

As 

mo* 

®  o  o 

94 

• 

g  94  • 

94  O  O 

•  » 

oc 

94 

•  *94 

O' 

94 

o 

As 

o 

*S 

•* 

O' 

94 

O' 

o 

o 

gmm 

kj- 

rg  m  m 

© 

gO  CC  -4 

®  rg  pg 

k© 

•p 

O  m  co 

fA  r\i  (s 

© 

eg  pg 

V  V\ 

As 

m 

kp  (VJ  94 

vvv 

>s 

m  94  ^ 

—  O  O 

o 

• 

kp  -*  • 

kp  o  o 

o 

*  •  94 

® 

pg 

kp 

•  *94 

® 

pg 

o 

As. 

o 

As 

*4 

94 

« 

o 

o 

fA»  O'  nj 

m  m  in 

g 

pg  m  m 

kp 

«  pg  pg 

•© 

« 

m  o'  © 

fk-  rg  (vj 

© 

O  m  m 

\ss 

AS 

94 

o  ®  ® 

vvv 

As 

in  94  • 

®  o  o 

o 

• 

kp  o  • 

kp  o  o 

O 

•  »  »4 

A 

m 

kp 

ft  • 

® 

m 

o 

As. 

o 

As. 

4 

fA- 

94 

PA 

o 

o 

9^  ^  m 

gmin 

kf 

Mm  m 

kp 

fA-  pg  n. 

kO 

m 

o  g  -4 

P-  Pg  pg 

© 

pg  f-  r- 

\  VN 

'A 

kp 

m  O'  o 

s  VS 

As 

go  • 

•  4  0  0 

k#> 

• 

mo* 

moo 

kp 

•  • 

® 

94 

m 

•  • 

® 

94 

o 

AS 

o 

As 

4 

P* 

94 

PA 

o 

o 

<o  m  m 

gmm 

kp 

pg  kf  te\ 

®  (M  pg 

k© 

(Vi 

O'  ®  fs 

p*  pg  fv 

© 

pg  ^  kO 

vvv 

AS 

® 

©  co  oo 

s  s  s 

As 

pg  o  • 

O'  o  o 

O' 

• 

94  O  • 

moo 

O' 

•  • 

p- 

rg 

•4 

•  • 

® 

pg 

o 

As 

o 

AS 

94 

gs 

94 

© 

o 

O 

•4  lit  m 

k* 

pg  m*in 

© 

m  p„  o 

®  pg  rg 

«© 

P- 

gmg 

©  pg  pg 

o 

gmm 

wv 

AS 

o 

®  r»  r- 

vvv 

As 

94  94  • 

kt  o  o 

m 

• 

e  o  • 

fA  O  o 

m 

•  *  94 

CD 

rg 

•  • 

® 

pg 

o 

As 

o 

AS 

*4 

k© 

94 

© 

o 

o 

O'  m  m 

kp 

O'  m  m 

kp 

O'  94  O 

®  pg  pg 

k© 

o 

N40 

®  rg  pg 

© 

f*  -4*  -g- 

vvv 

As 

N- 

m  4m 

vss 

V 

o  ♦ 

(VI  o  o 

o 

• 

O  -4  • 

®  o  o 

© 

•  •  *4 

® 

pg 

•  •  94 

pA 

(VJ 

o 

As 

o 

As 

• * 

k© 

9ft 

© 

o 

o 

O  CO  CD 

p*.  O'  O' 

pg  O'  0* 

CO  4  4 

o  o  • 

0  —  0 

•  • 

ft  *94 

o 

O' 

94 

-J  > 

M 

X 

-J  > 

>* 

o 

<  Ui  QC 

X  Q  U 

o 

o 

<  UJ  DC 

x  a  o 

OC 

>  o  < 

a 

>  o  < 

OC 

Ui 

>• 

V  J  J 

m 

> 

V  J  J 

to 

2  O 

0.  S4  *4 

2  O 

O.H4 

<  SP 

X  <  < 

Ui 

<  h-  M 

X  <  < 

ui  in 

UJ  U.  Ufa 

> 

uj  m 

Ui  %  l* 

X 

»-> 

< 

X 

©mm 

in 

1 

O'  O  © 

m 

O'  ©  O' 

(a-  pg  Pg 

© 

© 

pg  K  ® 

pg  m  in 

o 

®  m  pg 

vvv 

As 

o 

^  m  m 

vvv 

ft 

m  94  • 

pg  O  o 

rg 

• 

O  9ft  ft 

©  o  o 

-A 

6 

As 

O' 

94 

94 

o 

o  m  m 

m 

®  O  O 

O' 

m  .4  ® 

O'  nj  Pg 

© 

® 

m  ©  © 

pg  m  in 

m 

r.  ®  f  a 

AS  AS  V 

*A 

m 

m  «  ® 

As  As  Ns 

• 

©  O  * 

®  o  o 

in 

• 

O'  o  • 

®  o  o 

kp 

•  • 

fA 

o 

«  • 

A- 

o 

A. 

o 

94 

94 

o 

O'  m  t 

kt 

m  o  c 

94 

P*  ©  o 

cc  pg  rg 

© 

94 

pA  CO  O' 

cv  m  in 

m 

moo 

As  As  V 

As 

m 

©mm 

V  v  V 

• 

©  —  • 

moo 

in 

• 

O'  9*  ft 

(V  o  c 

© 

ft  •  *4 

® 

94 

ft  ft  94 

S» 

o 

As 

O' 

94 

pg 

94 

o  in  m 

© 

©  O  O 

(VJ 

®  m  o 

®  (V  rg 

© 

fA 

m  mm 

'gmm 

© 

(Vj  (VJ  pg 

Wv 

As 

© 

©  O  O 

vvv 

• 

©  • 

fA  o  o 

© 

ft 

O  Aft  • 

•4  0  0 

© 

•  *94 

pA 

Pg 

•  ft  94 

CO 

o 

As 

O' 

94 

9ft 

94 

o  m  m 

© 

o  c  e 

rg 

®  pg  O' 

Pa  rg  pg 

© 

® 

©  ©  © 

©mm 

© 

pg  ©  m 

VVV 

AS. 

O' 

O  pg  rg 

vvv 

• 

©  o  • 

©  o  o 

© 

ft 

O  *4  ft 

sn  o  o 

© 

•  • 

® 

Pg 

•  *94 

> 

o 

*S 

o 

94 

O 

94 

94 

o*  m  m 

© 

©CO 

© 

pg  ®  m 

Pa  rg  pg 

© 

© 

94  O  O' 

>n  m  in 

© 

m  94  94 

As  As  As 

•s. 

O' 

•*  N  4 

As  V.  As 

• 

©  94  • 

O'  o  o 

O' 

ft 

94  94  ft 

moo 

© 

•  ft  94 

® 

(VI 

94 

9  ft  94 

® 

o 

As 

o 

«— » 

O' 

94 

o 

(vi  m  m 

© 

O  O  O 

m 

O  (*V  pA 

®  pg  (V 

© 

(A- 

pg  94  o* 

©mm 

m 

(VJ  ©  (P| 

As  V  As 

As 

(V» 

©  m  rg 

vvv 

• 

©  94  ft 

noo 

O' 

e 

—4  94  C 

®  o  o 

© 

•  *94 

CD 

o 

pg 

•  ft  9  l 

Pa 

o 

O 

94 

O' 

94 

o 

©mm 

© 

©  o  o 

o 

©  ®  m 

©  JV  rg 

© 

fA 

rg  m  (V 

©mm 

o 

®  NfA 

As  As  As 

As 

o 

pg  o*  O' 

As  As  As 

• 

mo* 

moo 

® 

ft 

94  o  • 

©  o  o 

© 

•  • 

® 

94 

(VJ 

•  • 

p- 

o 

As 

o 

4 

® 

94 

o 

pg  in  m 

© 

®  o  o 

rg 

pa  Pa  m 

Pa  (Vj  rg 

© 

m 

®  in  m 

©mm 

m 

-*  m  m 

vvv 

As 

O 

94  o  o 

Ns  >s  As 

• 

m  94  • 

©  o  o 

® 

• 

4  M  # 

©  o  o 

m 

•  •  94 

CD 

pg 

rg 

ft  •  (VJ 

fA 

o 

A, 

O 

94 

fA 

94 

o 

a  m  m 

© 

o  o  o 

m 

O'  Pg  O 

®  pg  (V 

© 

pj 

©  Aft  O' 

©mm 

© 

©mm 

As  V  As 

As 

O' 

o  ©  m 

vvv 

• 

94  94  • 

©  o  o 

m 

• 

.4  «4  ft 

NOO 

94 

•  ft  94 

oc 

94 

H 

•  •  #4 

Pk 

O 

As 

o 

•4 

PA 

94 

o 

o*  m  m 

© 

o  o  o 

(Vl 

®  ®  fA 

©  rviAj 

© 

(VJ 

®  ®  ® 

©mm. 

O' 

fA  #4  94 

s\  v 

As 

m 

©  fA  pA 

vsv 

• 

Ok* 

fA  o  O 

O 

• 

o  o  • 

o  o  o 

•  ft  94 

J 

94 

94 

•  * 

CD 

o 

AS 

o 

94 

© 

9ft 

o 

pg  m  m 

© 

1 

moo 

® 

©  m  © 

®  rg  (g 

© 

m  t  in 

94  m  m 

m 

©  nj  (Si 

Ns  As  As 

V 

*4 

o  m  m 

S  \  N 

• 

C  w  • 

O'  O  O 

fA 

• 

O  94  • 

©  o  o 

ft  ft  94 

fA 

pg 

*94 

pk 

o 

As 

O' 

94 

Pi 

o 

©mm 

fA  ©  PA 

®  m  m 

94  CP  CO 

O'  94  ft 

O  O  A 

•  •  -4 

•  f 

O' 

VP 

X 

-j  > 

V 

X 

«J  > 

K 

a 

©  UJ  oc 

X  G  O 

o 

o 

©  UJ  OC 

x  a  o 

>  o  < 

oc 

oc 

>  o  < 

oc 

i© 

> 

V  JJ 

u 

M 

> 

V  J  J 

2  o 

d  4  9t 

2  O 

Q.  A4  99 

Ui 

<  *A  ftf 

X  <  © 

Ui 

<  m  9^ 

x  ©  © 

> 

Ur  in 

u.'  VL  u. 

> 

u  m 

UJ  U>  u. 

< 

X 

© 

X 

*9 

B-3 


ft« 


V~x^? 


TABL2  B-l.  DATA  SUMMARY,  CARBON  COMPOSITION  RESISTORS  (RC)  (Cont.) 


I 


O 

m 


1 

o 


m 

©  to  IT 

m 

M3 

** 

CO  CM  #* 

00  «v  #.« 

fM  ©  ^ 

X 

x 

O  C  00 

X  X  %. 

s 

*0 

®  00  CL 

•& 

• 

IT  O  • 

CM  O  © 

« 

tf**  O  ' 

o 

If* 

•  * 

05 

© 

in 

1  4 

X 

O 

v. 

o 

w 

O 

m-4 

—  94 

r.  m 

m  in  tr 

m 

•  -  -0 

* 

P*  O  N 

JO  CM  Pm 

>6 

m 

mc  tn  r* 

« ^ 

o 

cm  *  m 

S  V  M 

V. 

^  ^  m 

> 

•4)  —«  * 

NOO 

• 

<3  *-v  4 

m> 

*  •  ^ 

05 

m 

tn 

?  •  *- 4 

O 

N» 

O 

oc 

—4 

CO 

04 

© 

o 

m 

mj  m  tn 

in 

<0 

fSi 

i omm 

©  PM  PM 

o 

m  n  Pm 

v. 

O' 

-*  ♦  m 

s  vv 

*s. 

03 

O  c-  c^ 

CM 

• 

*0—4  4 

•a  o  © 

CM 

• 

M3  ©  • 

-4 

m 

»  4-4 

r- 

—4 

in 

1  r 

o 

'S. 

O 

oo 

Ml 

to 

— 4 

o 

o 

m 

m>  m  tn 

in 

*0 

CO 

— J  f*'  :/c 

O  N  f\l 

o 

m 

— *  *0 

X 

m 

xvv 

\ 

m 

in  ry.  co 

*M 

• 

in  *•*  • 

woo 

CM 

• 

in  o  • 

<v 

*  .>  -*4 

00 

CM 

in 

•  4 

V. 

o 

V 

o 

IW 

— < r 

r- 

© 

© 

o 

M3  m  in 

n 

o 

to  «*  M3 

©  cm  tv 

*0 

m 

M3  «0  CM 

>v 

00 

O  m  cm 

N  N  S 

■v 

X 

©  >©  O 

♦ 

*0  -4  • 

o  o  o 

• 

m  o  4 

O 

IA 

•  •  -4 

o 

o 

in 

•  • 

X 

o 

o 

f-» 

—4 

f* 

-4 

o 

o 

m 

co  m  m 

m 

M3 

m 

*0  to  CO 

X  0,1  cm 

*0 

a  on 

•N. 

in 

S  (\  H 

SSN 

'v 

* 

40  ©  m 

O' 

• 

to  — 4  * 

o  o  o 

0* 

9 

ITh  t 

o 

m 

«  •  >4 

CO 

o 

in 

4  4—4 

"s. 

o 

X. 

o 

<0 

—4 

*o 

—4 

o 

o 

l/N 

m  m  m 

in 

M) 

m 

(T>  rt' 

X  PJ  f\J 

<o 

© 

O  -4  <0 

V. 

** 

O  if\ 

VNS 

X 

m 

*0-4  0 

x 

• 

•t  -*  • 

*•  ©  o 

N- 

• 

<?  — 4  4 

UJ  r\j 

*r 

•  •  —4 

© 

CM 

»$• 

•  4—4 

O  X 

© 

X 

© 

Z  -t 

•4 

*■ 

—4 

<  © 

© 

U  m 

©mm 

© 

v0 

»4 

m  m  00 

CO  CM  CM 

o 

© 

K  N 

PM 

r  to  * 

s\s 

X 

m  m  4* 

1  CO 

• 

*fr  -4  • 

©  ©  © 

03 

• 

4*  — <  4 

1  O 

* 

0  •  — 4 

oc 

O 

•  4  —4 

>-  s 

c 

X 

c 

oc  '?■ 

— € 

<X  O 

O 

X 

X  m 

cm  in  in 

in 

O  M3 

x 

OOK> 

co  Cm  cm 

•o 

m 

4f  x.  m 

to  >> 

m 

®in-t 

\s\ 

X 

tfi 

h*  ®  ® 

CO 

• 

4>m4  • 

©  o  o 

00 

• 

^  ©  • 

^4 

'f 

•  •  »4 

x 

m4 

4  4 

f£  S 

o 

X 

© 

O  m 

—4 

m 

x  o 

© 

CO 

*"  A 

o  in  in 

in 

CO  M) 

't'OO* 

CO  fM  CM 

<; 

m 

*  ©  m 

UJ  V. 

O' 

H  ^  Jft 

SNV 

X 

® 

©  -4  -* 

oc  m 

• 

U>  -4  4 

CO  o  o 

m 

• 

tn  — 4  • 

PM 

* 

•  •  -M 

x 

cm 

4  4—4 

N 

o 

X 

© 

pm 

— 4 

CM 

—4 

o 

O 

m 

m>  m  in 

tn 

>0 

m 

CO  O'  —4 

X  PM  CM 

*0 

CM 

mm® 

x 

o 

cm  m  m 

sw 

X 

tC 

-4  ^  m 

cm 

4 

in  -*  • 

—  o  o 

CM 

• 

in  —4  4 

O 

to 

4  •  »V/ 

CO 

O 

4  4—< 

v. 

© 

X 

o 

CM 

—4 

nj 

O 

O 

«u  in  in 

m 

-0 

ms 

©  o  m 

>0  CM  CM 

*0 

r- 

r*  ©  m 

X 

X 

O  O  O' 

>.  x  v. 

X 

^0 

®  m  m 

•■4 

• 

4-  • 

mo© 

—4 

• 

*f-4  « 

—4 

•  * 

C9 

*4 

«?• 

4  4—1 

© 

X 

O 

•4 

— 

© 

o 

O  U'»  Ui 

m 

o  tn  m 

© 

©  «i  .% 

■w 

M> 

#c>  X  CD 

C-  #v  N 

m3 

*r 

XXX 

X 

O 

©  O  © 

X  x  x 

X 

NO© 

u~t 

4 

4*  *4  * 

X  c  o 

tn 

• 

® 

o 

•*0 

4  4 

r* 

o 

>t 

X 

o 

X 

o 

—4 

o 

-4 

— 4 

cm  m  m 

m 

»—  tn  m 

m 

©  PM  CM 

M3 

—4 

x  —4  in 

<0  CM  CM 

/* 

© 

XXX. 

X 

© 

*0  M3  in 

XXX 

X 

m 

©  o  © 

•* 

4 

“  — 4  4 

•OOO 

-4 

4 

® 

o 

4  —4 

© 

o 

X 

X 

© 

© 

O 

o 

M5  m  m 

m 

M3  tn  m 

in 

©  Py  cm 

M3 

c» 

©  m  © 

*0  N  N 

*0 

o 

XXX 

X 

<3 

m  cm 

xxx 

X 

— 4 

h*  ©  © 

m 

4 

^-4  4 

tn  o  o 

m 

• 

X 

— * 

«#• 

4  4-4 

© 

— < 

*t 

X 

o 

X 

® 

© 

o 

O 

o  m  m 

ir 

cm  in  m 

m 

M3  CM  CM 

o 

m 

O  O  M3 

X  *M  pm 

M3 

*t 

XXX 

X 

m  ©  o 

xxx 

X 

CM 

X  o  o 

m 

4 

'to# 

tn  o  o 

m 

4 

® 

nj 

* 

•  • 

CO 

CM 

*t 

X 

o 

X 

X 

«■ « 

X 

a 

o 

M3  in  in 

m 

1 

M3  m  m 

in 

©  CM  CM 

M3 

*r 

cm  m  ^ 

X  CM  tv 

*c 

m 

XXX 

X 

o 

©  ®  © 

xxx 

X 

O 

®  o  o 

M3 

4 

©  m  4 

X  CM  O 

© 

X 

O 

»  *  tn 

© 

O 

*r 

X 

© 

X 

X 

X 

c 

o 

in  tn  m 

m 

M)  tn  m 

in 

©  CM  CM 

*0 

—4 

©  o  in 

*0  CM  CM 

© 

M3 

x  X  X 

X 

*0 

«t  o 

xxx 

X 

M3 

-4  0  0 

o 

c 

<f  -4  4 

M3  O  O 

o 

• 

® 

fM 

<► 

«  4—4 

CO 

—4 

«t 

X 

o 

X 

M3 

—4 

M) 

O 

O 

O'  in  Mi 

m 

M3  m  m 

m 

•O  CM  CM 

M3 

in 

-4  — «  M3 

X  tv  X' 

M3 

M3 

XXX 

X 

o 

©  <♦  m 

XXX 

X 

X 

moo 

© 

4 

m  — 44 

CM  O  O 

© 

4 

cc 

CM 

*t 

4  4-- 

© 

PM 

m 

X 

o 

X 

— 4 

*t 

o 

O 

eo  m  m 

m 

x  in  m 

tn 

1 

®  CM  CM 

M3 

o 

mm© 

X  fM  x 

*0 

m 

XXX 

X 

—4 

O  o  © 

xxx 

X 

© 

•*  o  o 

© 

4 

't  -4  4 

-4  0  0 

© 

m 

Oi 

© 

* 

4  4 

CO 

C- 

.m 

X 

o 

X 

-4 

© 

o 

O  in  in 

m 

in  in  m 

m 

C0  N  N 

m; 

CM 

©mo 

©CM  CM 

M3 

X 

XXX 

X 

m 

—4  00  03 

xxx 

X 

o 

o  o  o 

© 

4 

t  O  4 

CM  O  O 

© 

4 

CO 

—4 

>* 

4  4 

CO 

*t 

X 

o 

X 

m 

—4 

m 

o 

o 

cj  m  in 

m 

cm  m  in 

in 

X  CM  CM 

*0 

o 

*0  ©  CM 

M)  fs  N 

*© 

XXX 

X 

CM  f  -t 

XXX 

X 

m 

-4  0  0 

4 

•t  -4  4 

©  o  o 

*t 

• 

CO 

CM 

4* 

4  4—4 

X 

CM 

*t 

X 

o 

X 

CM 

—4 

CM 

O 

O 

»o  m  m 

m 

o  in  in 

m 

X  CM  Ci 

M) 

% 

©  *t  o 

O  CM  X 

M3 

eg 

XXX 

X 

—4 

©  o  o 

xxx 

X 

o 

o  o  o 

m 

• 

m  — 4  4 

©  ©  o 

m 

• 

© 

o 

4  4-4 

X 

O 

X 

o 

X 

CM 

-4 

CM 

O 

o 

w  m  m 

m 

©  tn  m 

in 

*0  cm  cm 

*o 

X 

txm 

©  X  CM 

M3 

M) 

X  x-x 

X 

o 

©  tn  m 

xxx 

X 

© 

4-0  0 

CM 

> 

w  o  • 

x  o  c 

eg 

4 

CO 

«4 

•  • 

X 

—4 

m 

X 

o 

X 

—4 

—4 

o 

o 

0-Jstf\ 

m 

.MOO 

©  M3  © 

©  »V  fM 

o 

m 

cm  m 

NIC  IP 

C,  >t 

V.  X  X 

X 

-4 

m  — *  — * 

XXX 

t  <4  4 

—  CO 

X 

4 

©  -4  4 

©  o  O 

4  4  — ■* 

© 

o 

4  4-4 

© 

n 

© 

—4 

eg 

-4 

o  mm 

m 

-ICO 

m  © 

M)  cm  CM 

*0 

o 

in  x  x 

m  m  m 

■t  m  fM 

xxx 

X 

—4 

x  m  tn 

xxx 

-t  -4  4 

moo 

— 

4 

O  -4  t 

CM  O  O 

4  4—4 

© 

—4 

— 4 

4  4  — i 

© 

o 

X 

O 

— 4 

— * 

— 4 

— 4 

M3  in  m 

m 

CM  O  O 

*©  -4  X 

X  CM  PM 

*0 

m 

©  ©  © 

m  m  m 

©  o  © 

XXX 

X 

X 

CD  *  * 

XXX 

m  — 4  4 

CM  O  O 

X 

4 

O  -4  • 

m  o  o 

4  4 

© 

*M 

—4 

4  4—4 

X 

o 

X 

o 

—4 

o 

— 4 

—4 

*t  m  m 

m 

©  o  o 

©  X  i*4 

X  CM  X 

M3 

m 

o  —  © 

cm  m  m 

o  *t  <r 

xxx 

X 

pm 

M  N  - 

xxx 

*t  —  4 

*t  o  o 

X 

4 

-4  —  4 

«o  O  O 

4  4—4 

© 

o 

<M 

4  4—4 

X 

o 

X 

O 

—4 

o 

—4 

— 4 

—  mm 

tn 

eg  O  O 

®  — 4 

X  CM  CM 

M3 

o 

m  eg  o 

x  in  m 

©  ©  © 

xxx 

X 

© 

©  ©  tc 

xxx 

m  —  4 

©  O  O 

X 

4 

— «  o  • 

CM  o  o 

4  4  ft 

© 

—4 

CM 

•  • 

X 

o 

X 

O 

—4 

© 

a* 

o 

*t  tn  m 

m 

*#  o  o 

—  x  o 

X  CM  CM 

M3 

O 

m  pm  — 

M3  m  m 

m  M3  M3 

xxx 

X 

K. 

©  ©  © 

xxx 

*t  — 4  4 

0-4  0 

© 

4 

—*  O  • 

moo 

•  4-4 

© 

o 

CM 

•  4 

X 

o 

X 

O 

© 

—4 

c 

x  tn  m 

tn 

moo 

CM  eg  ® 

M3  CM  PM 

*0 

CM 

X  s*  PM 

M3  m  m 

M3  Cm  -4 

XXX 

X 

X 

©  O  O 

xxx 

m  -  j  4 

m  c  o 

M3 

4 

—4  —4  4 

o  o  o 

4  4-4 

© 

— 

X 

4  4-4 

X 

o 

X 

O 

♦4 

© 

—4 

o 

‘O  tn  m 

m 

PM  O  O 

©  tn  -4 

IX  PM  CM 

© 

©  ©  X 

M3  m  m 

X  — 4  -4 

XXX 

X 

m  eg  pm 

xxx 

m  ~-t  4 

moo 

m 

• 

-4  —«  4 

moo 

•4—4 

© 

—4 

Pv 

4  -  -4 

X 

o 

X 

O 

—4 

X 

-4 

o 

o  m  in 

m 

©  o  o 

m  c-  m 

©  PM  CM 

M3 

X 

fM  fM  — 

m  m  in 

©  ©  © 

xxx 

X 

© 

O  O  O 

xxx 

mo# 

moo 

© 

* 

-4  art  4 

CM  O  O 

•  • 

© 

—4 

4  4-4 

X 

o 

X 

O 

—4 

M3 

—4 

O 

*t  m  m 

m 

1 

M-  O  O 

©  tn  o 

X  CM  CM 

*0 

m 

m  o  — 

m  m  tn 

—  mm 

XXX 

X 

o 

—•  M3  M3 

xxx 

*t  —  4 

o  o  o 

o 

4 

©  -4  4 

©  o  o 

4  4-4 

cc 

— 4 

4  4-4 

X 

o 

X 

© 

—4 

o 

o  m  tn 

m 

1 

©  o  o 

«  X  CM 

©  PM  PM 

M3 

m 

pm  m  * 

cm  m  m 

©  cm  eg 

xxx 

X 

CM 

©  CM  CM 

XXX 

m  — 4  # 

o  o  o 

© 

4 

©  -4  4 

©  O  o 

•  4-4 

© 

^4 

4  4-4 

X 

O 

X 

© 

— • 

m 

o 

*t  m  m 

tn 

1 

o  o  c 

—  co  m 

X  fM  CM 

M3 

o 

x  pc  m 

eg  m  m 

x  t  *f 

xxx 

X 

•4 

©mm 

XXX 

m  -4  # 

woo 

© 

4 

©  —4  4 

eg  o  o 

•  •  -4 

X 

—4 

4  4—4 

X 

o 

X 

© 

—4 

CM 

o 

U 

oc 


X 

-J  > 

w 

o 

u 

<  UJ  OC 

X  Cs  U 

UJ  oc, 

>  o  < 

6< 

a.  —> 

H 

> 

X  -J 

> 

ir  o 

a  *4  *4 

X 

UJ 

<  X  H 

x  <  < 

> 

UJ  Irt 

UJ  u.  u. 

< 

X 

X 

u 

X 

— J  > 

K 

oc 

o 

<  UJ  oc 

X  o  O 

UJ 

>  o  < 

OC 

1 

> 

X  -J  -J 

Z  o 

a  -4  — 

UJ 

<  X  K 

x  <  < 

> 

UJ  v-l 

UJ  U.  UL 

< 

X 

X 

X 

aJ  > 

K 

o 

o 

<  UJ  OC 

X  o  u 

Of 

>  C3  < 

OC 

1/3 

M 

> 

z  o 

XJJ 
P.  4  M 

UJ 

<  X  M 

I<< 

> 

UJ  t/3 

UJ  IL  Ik 

< 

X 

X 

u 

X 

-J  > 

H 

oc 

■-) 

<  Ul  oc 

X  o  o 

UJ 

>  o  < 

X 

m 

> 

z  o 

\  J  J 

d  44 

UJ 

<  X  •• 

x<< 

> 

uj  tn 

UJ  u.  u. 

< 

X 

X 

X 

- J  > 

N 

o 

o 

<  UJ  oc 

X  O  o 

oc 

>  o  < 

oc 

o 

H 

» 

z  o 

X  «J  ^ 

a  —  — 

UJ 

<f  X  H 

x  <  < 

> 

uj  in 

UJ  u.  u. 

< 

X 

X 

B-4 


l.  . 


it 


TZ&S^g^GrngSgspgBjsr:  ~ 

W  ■'  '  j 


1 

i 


o 

m 


i 


Z 

J 


© 

f-  in  m 

•c 

m 

® 

o 

o 

m 

m 

•O 

o 

m 

m 

© 

i^OO 

©  rs  cm 

•o 

CM 

CM  O  't 

•t 

CM 

CM 

® 

in  m  4- 

m 

CM 

CM 

© 

in 

O'  O' 

m 

CM 

CM 

~r^* 

S 

rg 

-t  >e  m 

x  v. 

s» 

CM 

't  O'  O' 

S. 

Sk 

Sk 

«c 

m  cm  CM 

X 

X 

X 

X 

m 

O  44  44 

X 

X 

X 

-*-» 

<1 

• 

CM  —  • 

cm  O  O 

•O 

• 

CM  O  • 

CM 

O 

O 

• 

•4  44  « 

'O 

o 

O 

r- 

• 

-4  44  0 

© 

o 

44 

a 

cv 

«M 

•  «  H 

X 

CM 

CM 

•  • 

f- 

44 

•  •  44 

'C 

CM 

m* 

0  •  44 

© 

o 

X 

o 

V. 

O 

•k 

c 

X 

o 

o 

IT 

O 

44 

m 

o 

#4 

m 

o 

•4 

IT 

O 

*4 

s. 

© 

©  m  m 

o 

•r 

m 

in 

o 

CM 

m 

m 

•O 

© 

m 

m 

O 

M 

© 

a 

cm  -h  m 

C  N  M 

o 

O-^O 

•0 

CM 

CM 

«c 

o 

o  O'  O' 

fw 

PM 

rg 

>0 

in 

O'  in  o 

© 

CM 

PS 

X 

© 

©  o  O' 

V  M  V 

V. 

t-  O  <t 

s. 

V. 

*s 

X 

CM 

O  O'  ® 

X 

X 

X 

X 

« 

•c  ©  m 

X 

X 

X 

w 

• 

in  «*  • 

'too 

t 

9 

m  »4  • 

»t 

O 

o 

O' 

9 

m  — •  • 

•C 

44 

<3> 

o 

• 

mm* 

© 

o 

S“^ 

o 

iA 

•  • 

® 

o 

in 

•  • 

® 

o 

m 

•  A  44 

© 

o 

in 

*  •  m 

© 

M) 

V. 

o 

'v 

o 

X 

o 

X 

o 

VJ 

m 

44 

in 

«-4 

m 

44 

m 

44 

25 

o 

o 

o 

o 

\j 

t-t 

© 

©  in  m 

O 

O 

m 

m 

o 

o 

in 

in 

o 

o 

m 

in 

n 

>3 

O’ 

x  x  m 

inNfsj 

sO 

r^ 

ccmo 

in 

CM 

CM 

g? 

m 

O  ®  kt 

h* 

CM 

CM 

•e 

O' 

m  ©  m 

p- 

CM 

CM 

£3 

'v 

© 

CC  3)  CC 

x  X  V. 

s. 

m 

P^»  ~4  »4 

*s 

Sk 

S. 

X 

m 

O'  O'  O' 

X 

X 

X 

X 

CM 

—  kC  o 

X 

X 

X 

O 

« 

O-  O  • 

O'  O  O 

•t 

• 

t  H  * 

O' 

O 

O 

o 

• 

o*o« 

® 

o 

o 

o 

0 

mo# 

® 

o 

v4 

CO 

•—• 

O’ 

•  * 

® 

•H 

•t 

t  •  r-4 

<r 

rg 

»t 

•  • 

® 

PM 

in 

•  •  o 

® 

w 

X 

O 

o 

X 

o 

X 

o 

« 

O' 

o 

%t 

o 

•  4 

«t 

o 

44 

O' 

o 

44 

5 

© 

»0  m  in 

•o 

CM 

in 

m 

O 

•O 

m 

m 

vO 

© 

m 

m 

o 

© 

rrv 

©  ©  eg 

X  cm  rg 

•0 

n- 

®  ««4  r- 

CM 

CM 

•0 

44 

©  O'  O' 

>0 

CM 

CM 

« 

cm 

•o  ©  m 

o 

PM 

PM 

M 

X, 

© 

CD  ^  O* 

N  MS 

s. 

m 

r-  ®  r- 

N» 

Sk 

Sk 

X 

m 

m  *4  44 

X 

X 

X 

X 

CM 

O  o  CM 

X 

X 

X 

c 

m 

• 

'to* 

CM  O  O 

m 

• 

•t  o  ♦ 

m 

O 

O 

® 

« 

-t  44  t 

in 

O 

o 

® 

0 

m  o  ■* 

kO 

o 

44 

IT’ 

4H 

rvj 

*t 

•  • 

® 

CM 

4* 

•  • 

® 

CM 

•t 

•  •  44 

© 

CM 

in 

**o 

© 

m 

X 

o 

•s 

o 

X 

o 

X 

o 

m 

44 

m 

*4 

m 

44 

m 

44 

o 

o 

o 

O 

o 

p< 

M 

© 

>t  m  in 

•0 

CM 

in 

in 

•o 

O' 

in 

m 

o 

O' 

m 

m 

© 

o  o  c 

25 

© 

cm 

m  o  o- 

©  rg  cm 

•0 

O 

m  >0 

o 

CM 

CM 

o 

•t 

44  00  O' 

>0 

CM 

CM 

•0 

CM 

t-  ©  O’ 

© 

PM 

CM 

© 

X 

m 

m  in 

m  m  m 

g 

X 

O 

cm  m  rg 

VMS 

-s. 

® 

O  4-  m 

v. 

Sk. 

Sk 

X 

m 

CM  ®  ® 

X 

X 

X 

X 

O' 

N-tO 

X 

X 

X 

X 

O' 

44 

©  © 

xxx 

w 

CM 

» 

.n  -4  • 

•ooo 

CM 

• 

m  — *  9 

o 

o 

O 

p- 

« 

-to* 

O' 

o 

o 

P- 

• 

O  pr.  • 

O’ 

44 

o 

• 

o 

o  • 

©  o  o 

o 

UJ  O 

m 

•  *  H 

® 

o 

•t 

9  •  4 

® 

o 

<t 

•  • 

0 

o 

O' 

•  •  m 

© 

•4 

• 

* 

X 

O  X 

o 

Nk 

o 

X 

o 

X 

o 

X 

o 

Z 

Z  f« 

44 

m 

^4 

m 

44 

m 

»*4 

m 

44 

o 

<  o 

X 

o 

o 

O 

o 

CQ 

U  © 

>0  in  m 

>0 

o 

m 

in 

o 

o 

in 

m 

O 

o 

m 

m 

© 

ooo 

#y* 

© 

fM 

mm® 

m  CM  CM 

'O 

O' 

O  f-  o 

in 

CM 

CM 

© 

O 

m  cm  t* 

m 

CM 

CM 

O 

X 

cm  r-  — 

in 

CVI 

CM 

© 

m 

O' 

©  © 

m  in  m 

W 

K  X 

44 

noff1 

sss 

s 

O' 

rs  ^  kt 

Sk 

X.. 

*s 

X 

m 

CM  CM  -4 

X 

X 

X 

X 

m 

CM  o  O' 

X 

X 

X 

X 

m 

© 

m  m 

XXX 

< 

1  ® 

• 

m  -h  • 

cc  o  o 

® 

• 

m  -4  * 

® 

O 

O 

»4 

• 

O'  44  t 

of 

O 

o 

44 

0 

O  44  * 

© 

o 

o 

in 

• 

o 

44  • 

CM  O  O 

r> 

1  c 

O' 

•  • 

© 

o 

>t 

9  «  «4 

© 

•4 

't 

•  *44 

© 

44 

xt 

•  *44 

© 

CM 

• 

4  44 

X 

u 

>*  K 

o 

v. 

O 

X 

o 

X 

o 

X 

O' 

•» 

OC  <NJ 

44 

CM 

rg 

CM 

44 

m 

Sh 

<  O 

z 

o 

C 

o 

O 

k 

X  <0 

®  m  m 

'O 

't 

in 

in 

O 

CM 

in 

in 

•6 

CM 

m 

m 

© 

OOO 

3  © 

—4 

O’  fM  X 

r-  rg  rg 

•0 

CM 

iM  O'  *4 

r* 

CM 

CM 

© 

O' 

■OhN 

h- 

CM 

rg 

kO 

P- 

44  m  m 

r- 

CM 

PS 

© 

© 

in 

f»  © 

m  m  in 

^4 

tn  V 

© 

©  o  © 

MSS 

V. 

•t 

■O  in  m 

Nk 

s». 

■X. 

X 

't 

m  o  O' 

X 

X 

X 

X 

® 

t-  m  O' 

X 

X 

X 

X 

44 

m 

o  o 

xxx 

*5* 

O 

• 

in  o  • 

(WOO 

o 

• 

in  -4  • 

»t 

O 

o 

•H 

• 

t  H  • 

m 

o 

o 

44 

0 

m  x  • 

m 

o 

44 

O’ 

0 

O' 

44  • 

44  O  O 

j2 

CM 

in 

•  • 

® 

CM 

m 

•  «  H 

® 

CM 

•t 

•  • 

® 

CM 

m 

#  •  o 

© 

CM 

• 

0  44 

X 

> 

oc  X 

o 

Sk 

O 

s> 

c 

X 

o 

X 

o 

r? 

a  — 

44 

•H 

»4 

44 

44 

44 

44 

CM 

x  o 

o 

o 

o 

o 

GO 

© 

•-•  m 

o  m  m 

m 

o 

m 

m 

in 

O' 

m 

m 

m 

PM 

m 

m 

© 

1 

©  o  o 

< 

m  © 

X 

o  mm 

s  rjcg 

»4 

CM  ®  -4 

f* 

CM 

CM 

© 

CM 

©mo 

© 

rg 

CM 

>0 

IS 

m  r-  O' 

© 

CM 

rg 

© 

© 

o 

©  X 

O'  in  in 

H 

UJ  s. 

rg 

m  m  rg 

sss 

-s 

»4 

cn  m* 

•s 

Sk 

s* 

X 

o 

©  in  t 

X 

X 

X 

X 

44 

o  m  o 

X 

X 

X 

X 

o 

44 

m  m 

xxx 

oc  cc 

• 

-O  H  1 

moo 

« 

• 

'O  *-4  • 

't 

O 

O 

0" 

• 

O'  *H  • 

o 

o 

o 

O' 

0 

m  44  # 

m 

44 

o 

o 

* 

O' 

44  0 

®  o  o 

< 

o 

© 

•  •  — j 

® 

O 

'O 

•  •  *4 

® 

o 

m 

•  •  «4 

« 

o 

in 

9  9  44 

© 

o 

• 

•  *4 

X 

Q 

V 

o 

*s 

o 

X 

O 

X 

o 

X 

O' 

cm 

*4 

rg 

4 

CM 

44 

CM 

44 

CM 

• 

•H 

4 

44 

o 

H 

m 

t  m  in 

m 

•t 

m 

m 

m 

rg 

in 

m 

m 

o 

m 

U\ 

© 

1 

44  O  O 

J* 

© 

o 

m  x  o 

O  rg  rg 

•o 

r-  ® 

© 

CM 

CM 

•o 

CM 

O*  n-  cn 

O' 

CM 

CM 

c 

© 

m  m  m 

O' 

CM 

CM 

© 

CM 

o 

©  o 

rg  m  m 

» 

V 

o 

ig  «-<  -* 

sss 

*s 

O'  in  «t 

•S. 

Sk 

X 

m 

moo 

X 

X 

X 

X 

© 

r-  ®  fk. 

X 

X 

X 

X 

•H 

o 

©  X 

xxx 

X 

t 

<0  -4  • 

<&  o  o 

• 

in  *4  • 

® 

o 

O 

® 

• 

t  "<  • 

O' 

o 

o 

© 

• 

O  44  • 

O’ 

44 

o 

O' 

0 

O' 

44  • 

PM  O  O 

« 

T 

44 

© 

#  t  H 

r* 

in 

•  •  *4 

r- 

44 

*t 

•  •  44 

r- 

44 

o 

•  •  44 

X 

•4 

• 

*  44 

X 

s 

o 

s 

o 

X 

o 

X 

o 

X 

O' 

►H 

—4 

•H 

•4 

*4 

44 

44 

— : 

« 

*4 

•4 

*4 

—4 

O 

< 

m 

®  in  m 

m 

® 

•n 

m 

in 

•o 

in 

m 

m 

o 

m 

m 

in 

moo 

H 

© 

© 

—•  -r  © 

O'  cm  rg 

o 

rg 

mo® 

o 

:\i 

nj 

o 

m 

^  ^  «4 

© 

CM 

CM 

•0 

m 

O'  O  r- 

O' 

rg 

»M 

© 

m 

44 

X  © 

pm  m  m 

V 

N 

O  rn  fg 

sss 

S* 

h- 

o 't  m 

Sk 

Sk 

Sk 

X 

pm  m  m 

X 

X 

X 

X 

o  x  gj 

X 

X 

X 

X 

o 

CM 

o  o 

xxx 

k 

• 

g)  <4  i 

•ooo 

r- 

• 

m  _«  • 

>0 

O 

O 

® 

• 

O’  44  * 

o 

O 

o 

© 

0 

O'  o  • 

O' 

o 

o 

® 

0 

O' 

44  0 

ooo 

CM 

in 

r* 

rg 

m 

•  •  H 

rg 

•  •  44 

© 

CM 

O’ 

0  • 

fs 

CM 

0 

t  44 

© 

X 

o 

s» 

o 

X 

o 

X 

o 

X 

o 

O 

*4 

O 

»4 

o 

44 

o 

-4 

PM 

OH 

«4 

44 

44 

44 

o 

oc 

X 

-J  > 

H 

o 

X 

-J  > 

X 

X 

M 

S) 

X 

-J  > 

K 

X 

.1  > 

H 

o 

o 

<  uj  ac 

X  Q  O 

cc 

o 

o  UJ  OC 

X 

o 

o 

o 

u 

<  in  ac 

X 

o  o 

* 

o 

4  UJ  OC 

X 

D 

C 

o  • 

V  U 

<  UJ  OC 

I  o  o 

UJ  oc 

>  o  < 

OC 

UJ 

>  o  < 

OC 

© 

>  a  < 

oc 

UJ 

>  o  < 

© 

oc 

>  o  < 

© 

a  -> 

N 

> 

X  -J  -I 

3 

H 

> 

X 

-J 

H 

> 

X 

•J  -J 

</> 

M 

> 

X 

_J  -J 

o 

u 

> 

X 

> 

z  o 

PL  44  44 

z  o 

Q. 

44 

z  o 

a 

44  44 

z  o 

a. 

44  44 

z  o 

CL  *4  44 

04 

UJ 

<  x 

z  <  < 

UJ 

<  X  W 

z 

< 

< 

UJ 

<  X  H 

z 

<  < 

UJ 

<XM 

z 

<  < 

UJ 

<  X  M 

z  <  < 

> 

UJ  l/> 

UJ  U»  U. 

> 

UJ  t/i 

w 

Up 

U. 

> 

uj  m 

UJ 

X  Up 

> 

uj  m 

UJ 

u»  a. 

> 

UJ  «/) 

u;  u.  u* 

< 

z 

X 

< 

z 

X 

< 

z 

X 

< 

z 

X 

< 

z 

X 

B- 

5 

w^fT>  T&gF?  '  *  -  — '  3  - 


I 

I 


o 

c 


8 


tV 


4 

4  in  m 

4 

©  in  4 

4 

1 

O'  in  m 

r 

1 

p~  in  in 

in 

1 

O'  o  © 

4 

4 

fy  lA 

A  AJ  A> 

4* 

o* 

0  4  4 

y*  ;\j  *g 

4 

#m  CD  P» 

CC  >\  A) 

4 

f* 

fv  4  r- 

r-  rv  ph 

4 

4 

r-  O  — * 

tv  m  in 

X 

m 

Oi/"/' 

s  C\ 

s 

PH 

4  4  4 

s  s  s 

X 

94 

m  4  oc 

s  \  v 

X 

4 

—  P-  N 

ss  V 

X 

O 

fV  ©  © 

XXX 

t+ 

• 

*  »  t 

4  a  o 

m 

• 

•  •  • 

o  o  o 

4 

• 

•  •  • 

O'  ©  m 

4 

• 

•  •  • 

PH  O'  *4 

PH 

• 

•  •  * 

4  0  0 

rv 

o 

m 

pj 

O' 

O' 

PH 

P- 

PH  ~4 

P-  PH 

Ps. 

H 

®  -4  -4 

CO 

pg 

9 

N 

x 

c 

v. 

O' 

S. 

r* 

O' 

PH 

94 

<v 

PH 

• 

9*4 

9*4 

o 

4 

O  in  4 

4 

o  m  in 

4 

1 

o  in  in 

4 

1 

o  m  in 

in 

1 

to  O  O 

4 

GO 

4  4  4 

C  Ph  Ph 

-0 

#•4 

-«  4  4 

O  AJ  AJ 

4 

in 

O  4-4  CO 

O'  ph  m 

4 

4 

m  pg  4 

O'  PH  PH 

4 

m 

O  ©  O' 

ph  in  in 

X 

w 

«  k  p* 

\s\ 

m 

P-  4  IP 

V\N 

X 

O' 

p-  4  in 

S  S  V 

X 

m 

4  PH  PH 

sss 

"X 

o 

m  ®  © 

wx 

o 

• 

•  •  • 

moo 

c 

• 

•  #  • 

4  C  O 

94 

• 

•  •  • 

CO  t*  ® 

• 

•  •  • 

O'  CC  -4 

in 

• 

•  •  • 

©  o  o 

m 

O' 

p- 

m 

O' 

P- 

o 

m 

if\  9~t  9*4 

p-  — 

o 

*4 

CO  *4  -4 

p- 

o 

O' 

p- 

x 

O' 

V. 

0* 

X 

O' 

V. 

O' 

V, 

O' 

*•< 

— « 

<N 

PH 

9*4 

•-* 

M 

o 

4 

4  4  4 

4 

0  4  4 

4 

i 

444 

4 

1 

o  m  in 

4 

4  0  0 

4 

4 

m  4  4 

©  fV  fV 

4 

cc 

JO  O' 

O'  PH  PH 

4 

9*4 

m  co 

CD  PH  tv 

4 

m 

IA<0P 

O'  tv  pj 

4 

4  O'  O 

pg  4  4 

x 

<M 

O*  tv  tv 

sss 

*v 

PH 

<5  *-« 

s  s  s 

V. 

© 

4  —  PH 

svs 

V 

p* 

O  PV  PH 

XV  v 

X 

m  cc  O' 

wx 

O' 

< 

•  •  • 

*  o  o 

O' 

• 

»  •  • 

—  o  o 

o 

• 

•  •  • 

PH  CO  PH 

o 

• 

•  •  • 

mo© 

in 

•  •  ♦ 

(X  ©  © 

o 

O' 

cc 

o 

O' 

cc 

•g 

PH 

N  *4 

© 

O'  H  M 

CC 

•4 

O' 

p- 

X 

O' 

X 

O' 

X 

O' 

V. 

O' 

X 

O' 

94 

m4 

94 

PH 

— * 

94 

9*4 

94 

md 

4 

4  in  in 

4“ 

m  m  m 

4 

1 

o  m  in 

4 

l 

©  in  m 

4 

i 

4  0  0 

*0 

P- 

4  4  4 

®  PH  ph 

>0 

4 

4  *0  4 

®  fV  PH 

4 

P» 

P-  P-  ® 

o  ph  n. 

4 

*4 

co  m  m 

O'  PH  PH 

4 

4 

O'  CO  <r 

tv  4  4 

X 

ph 

O'  o  O 

V  vv 

X 

AH 

4  4  4 

\\s 

V. 

cc 

P-  94  94 

s  s  s 

v*. 

PH 

IP  N  P* 

XXX 

v. 

•4 

m  m 

XXX 

<p 

« 

•  •  • 

O  o  o 

o* 

• 

•  ♦  • 

o  o  o 

o 

» 

•  •  • 

4-0 

O 

• 

•  •  • 

p-  o  o 

4 

• 

•  »  • 

-4  0  0 

9-4 

O'  —  *-• 

cc 

Ml 

O' 

cc 

PH 

00  -4  r* 

p- 

PH 

O' 

p- 

PH 

O' 

© 

X 

O' 

X 

O' 

S 

O' 

V 

O' 

X. 

O' 

o 

O 

o 

o 

•4 

I 

I 


I 

l 

i 

E 


4 

tv  4  4 

4 

4  4  4 

4 

PH  4  4 

4 

4  4  4 

4 

1 

000 

w 

4 

P- 

4  PH  PH 

00  nj  PH 

4 

P- 

f"  4  4 

P»  fH  PH 

4 

4 

©  0  © 

P-  PH  PH 

4 

—4 

©CO 

P-  tv  tv 

4 

9 

4  tv  m 

4  4  4 

OS 

X 

PH 

c*  0  0 

XXX 

X 

4  4  4 

XXX 

X 

© 

4  4  4 

xxx 

X 

0 

p>  •“*  M 

XXX 

X 

99k 

— •  ©  © 

XXX 

rt 

O* 

« 

t  t  t 

4  ©  0 

9 

• 

*  •  • 

4  0  0 

0 

4 

•  •  • 

4  0  0 

O 

• 

•  •  t 

4  0  0 

4 

• 

•  •  • 

4  0  0 

CJ 

PH 

O'  9*4  <■* 

© 

P.* 

9 

© 

m 

9 

© 

m 

©  «g 

© 

rv 

9 

P- 

H 

V. 

O' 

X 

9 

X 

9 

X 

O' 

X 

9 

nr) 

O 

9 

O' 

O' 

O 

» 

© 

O 

0 

0 

m4 

CO 

4 

0  4  4 

4 

0  4  4 

4 

4  4  4 

4 

O'  4  4 

4 

1 

4  0  0 

W4 

4 

O 

x  m  m 

©  X  pg 

4 

4 

in  9  O* 

©  tv  PH 

4 

4 

9  CD  CO 

f-  tv  PH 

4 

9*t 

O*  ^ 

p-  rv  tv 

4 

m 

000 

4  4  4 

« 

*x 

PH 

®  O'  0 

XXX 

X 

4  -« 

XXX 

X 

O 

4  O'  O' 

xxx 

X 

0 

P-  O'  O' 

xxx 

X 

9*4 

PH  94  94 

XXX 

O' 

• 

♦  ♦  • 

©  0  0 

O' 

• 

•  •  • 

O'  ©  0 

**» 

• 

•  •  • 

000 

9*t 

• 

•  •  • 

O'  0  0 

9 

• 

•  •  • 

m  c  0 

*g 

O 

O' 

© 

0 

O' 

© 

9*4 

9 

9 

9* 1 

9 

© 

PH 

O* 

© 

"X 

O' 

X 

9 

X 

9 

X 

9 

X 

O' 

►4 

O' 

9 

O' 

O' 

O' 

£■ 

O 

O 

0 

0 

0 

Ut 

4 

00  4  4 

4 

m  4  4 

4 

0  4  4 

4 

0  4  4 

4 

1 

000 

a 

4 

CC  CO  CO 

©  tv  Pg 

4 

9*4 

0  mm 

©  PH  PH 

4 

©44 

p-  rv  rv 

4 

f- 

4mm 

©  tv  PH 

4 

4 

OOO 

444 

>-i 

'X 

m 

O'  >0  4 

XXX 

X 

IV 

4  0  0 

XXX 

X 

94 

p.  9t4  9*4 

xxx 

X 

0 

©44 

xxx 

X 

0 

m  ©  o* 

xxx 

« 

O' 

• 

•  •  * 

O'  0  0 

O' 

• 

•  •  • 

PH  O  O 

0 

• 

•  •  • 

4  0© 

O 

• 

•  •  • 

tv  0  0 

O' 

• 

•  •  • 

©  0  0 

UJ  —* 

O' 

p- 

O'  -g 

© 

tv 

O' 

« 

cv 

9 

© 

0 

9 

X 

4; 

O  x 

X 

O' 

X 

O' 

X 

9 

X 

9 

M 

2  © 

© 

© 

© 

9 

s 

<  O 

0 

0 

0 

0 

s 

X 

O  4 

©44 

4 

4  4  4 

4 

0  4  4 

4 

1 

P-4  4 

4 

1 

4  0  0 

2 

4 

0 

©  >0  4 

O'  fX:  x 

4 

—  PH  PH 

O'  <V  pg 

4 

© 

rv  — *  9*4 

P-  PH  PJ 

4 

P-4  4 

4  PH  PH 

4 

0 

m  9**  9*4 

4  4  4 

r/% 

MX 

Pg 

®  p-  P» 

XXX 

X 

9*4 

4  iTi  4 

XXX 

X 

O 

T-  f-  P- 

XXX 

X 

c 

f-  ©  © 

xxx 

X 

94 

PH  4“  4 

XXX 

i/j 

1  O' 

• 

•  •  * 

P-00 

O' 

• 

•  •  * 

O'  0  0 

0 

• 

•  •  f 

4  0  0 

0 

• 

•  •  • 

4  0  0 

© 

• 

•  •  • 

4  0  0 

i  ph 

O' 

p- 

PH 

9 

p- 

m 

O' 

© 

m 

9 

© 

9-4 

9 

f- 

<« 

>-  X 

O' 

X 

9 

X 

9 

X 

9 

X 

9 

H 

at  p- 

p- 

p> 

p- 

© 

< 

<  O 

j; 

0 

O 

O 

0 

Q 

t  4 

©  4  4 

4 

0  4  4 

4 

1 

tv  4  4 

4 

1 

PH  4  4 

4 

1 

OOO 

D4 

4 

©44 

®  PH  PH 

4 

O' 

9  P-  P- 

r-  rv  rv 

4 

O' 

4  ph  rv 

p-  rv  ph 

4 

P- 

—•mm 

P*  PH  PH 

4 

PH 

—  4  4 

P»  4  4 

00  >S. 

PH 

O'  P>  f- 

XXX 

X 

m  m  m 

XXX 

X 

O 

4  4 

xxx 

X 

0 

P-  4  4 

XXX 

X 

O 

m  9  9 

XXX 

m 

• 

•  •  • 

000 

m 

• 

•  •  • 

«“<  0  0 

4 

• 

•  •  ♦ 

4  0  0 

4 

• 

•  •  • 

4  0  0 

9 

• 

•  •  • 

4  0  0 

1 

9*4 

O' 

© 

9*9 

O' 

© 

9*4 

O' 

© 

94 

9 

© 

tv 

O' 

P- 

1 

cc  x. 

O' 

X 

9 

X 

9 

X 

9 

X 

O' 

CQ 

©  p- 

p* 

f- 

P- 

P- 

*-  0 

0 

O 

O 

O 

W 

4 

-•  4 

1 

444 

4 

1 

4  4  «r 

4 

1 

tv  4  4 

4 

1 

m  4  4 

4 

1 

OOO 

M 

4  4 

O' 

CD  p.  ® 

4  fV  tV 

4 

O 

0  9  9 

©  tv  PH 

4 

® 

4  ©  ® 

©  PH  PH 

4 

P-  994  9+ 

f*  PH  PH 

4 

m 

0  m  *■ 

4  4  4 

CQ 

UH  X 

PH 

m  0  0 

XXX 

X 

994 

m  4  4 

XXX 

X 

fH 

m  4  4 

xxx 

X 

PH 

4  ©  © 

XXX 

X 

4 

9  9  9 

XXX 

at  ® 

• 

•  •  • 

400 

© 

• 

•  •  t 

000 

O' 

• 

•  t  • 

4  0  0 

9 

• 

•  •  • 

'•  0  0 

m 

• 

•  •  • 

p-  0  0 

2 

PH 

O'  -4  W 

© 

Pg 

O' 

® 

rv 

© 

© 

PH 

9 

© 

94 

CO 

p- 

H 

X, 

O* 

X 

0* 

X 

0* 

X 

9 

X 

9 

4 

4 

4 

4 

p- 

O 

O 

0 

O 

O 

4 

1 

444 

4 

4  4 

4 

1 

4  4  4 

4 

1 

PH  4  4 

4 

1 

9  O  0 

4 

4 

m  4  4 

p-  ph  pg 

4 

0  r-  p- 

P-  pg  tv 

4 

m 

-g  ^  ^ 

4  PH  PJ 

4 

© 

O  H 

f-  PH  PH 

4 

fH 

•-*4  4 

4  4  4 

X 

4 

-*  m  m 

XXX 

X 

4  4  4 

XXX 

X 

m 

m  4  4 

XXX 

X 

PH 

4  4  4 

XXX 

X 

m 

0  4  4 

xxx 

PH 

• 

•  •  t 

4  0  0 

PH 

•  •  t 

4  0  © 

m 

• 

t  t  • 

p-  0  0 

m 

* 

•  •  • 

r-  0  0 

9 

• 

•  •  • 

000 

PH 

9- 

© 

PH 

9 

© 

pj 

0 

© 

tv 

9 

© 

O 

9 

© 

X 

9 

X 

9 

X 

9 

X 

9 

X 

9 

4 

4 

4 

4 

4 

O 

O 

O 

O 

O 

4 

| 

«0  4  4 

4 

4  4 

4 

0  4  4 

4 

| 

444 

4 

4  0  0 

4 

PJ 

4mm 

©  PH  PH 

4 

4 

4  IV  PH 

N  AJ  AJ 

4 

4 

044 

9  PH  PH 

4 

m 

4  O'  O' 

©  PH  PH 

4 

4 

CO  0  94 

--4  4 

X 

© 

4  4  4 

X  x  x 

X 

O 

4  P-  f- 

XXX 

X 

© 

444 

XXX 

X 

0 

m  m 

xxx 

X 

0 

m  0*  o* 

xxx 

0* 

• 

•  •  • 

0  ©  0 

O' 

• 

#  •  • 

PH  ©  O 

O 

• 

•  •  t 

©  0  0 

O 

• 

•  •  • 

O'  0  0 

tv 

• 

•  •  • 

4  0  0 

#4 

O' 

© 

9+ 

9 

© 

pg 

0* 

p- 

PH 

9 

0 

9 

P- 

X 

9 

X 

9 

X 

O' 

X 

9 

X 

9 

4 

4 

4 

4 

m 

O 

O 

© 

O 

0 

©  4  4 

O  ©  © 

m  *-g  >4 

©  0  0 

m  4  4 

4  ©  ® 

4  4  4 

4-- 

p-  4  4 

m  ®  © 

•  «  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

9 

O' 

^  -t 

9 

O' 

Z 

9 

9 

O' 

9 

CP 

at 

X 

*J  > 

M 

z 

X 

9J  > 

M 

X 

-J  > 

M 

Z 

X 

-j  > 

M 

X 

*J  > 

M 

z 

0 

<  uj  at 

x  0  0 

at 

O 

<  UJ  oc 

X  ©  ^ 

Z 

0 

<  uj  at 

TOO 

CC 

0 

<  uj  at 

X  O  O 

z 

O 

4  uj  at 

X  O  O 

uj  at 

>  0  «ot 

at 

UJ 

>  0  < 

at 

at 

>  O  < 

at 

UJ 

>  O  < 

OC 

at 

>04 

cc 

a.  *■} 

M 

> 

X  «J  -J 

-5 

M 

> 

X  -J 

V) 

M 

> 

X  -J  _J 

CO 

M 

> 

X  *J  *J 

O 

M 

> 

V  -»  «J 

> 

z  0 

a,  m  m 

z  0 

CL.  M  M 

z  0 

a  —  — 

z  0 

a.  m  »m 

z  0 

<L  —  — 

T~ 

UJ 

<  ►-  * 

1  <  < 

UJ 

<  v  H 

X  <  < 

UJ 

<  P-  M 

X  M.  < 

UJ 

<  p- 

x  «  < 

UJ 

4WM 

X  <  < 

> 

UJ  VI 

UJ  u.  u. 

> 

UJ  V) 

UJ  u.  u. 

> 

UJ  V) 

UJ  Ur  U. 

> 

UJ  V) 

UJ  tL  14 

> 

UJ  4 

UJU.U. 

< 

X 

< 

X 

p- 

< 

X 

H 

< 

X 

*• 

< 

X 

p- 

E 


B-6 


4 


i 


© 

o 


CQ 

$ 

2 

• 

CQ 

I 

SQ 

« 

a 

m 

$ 


if* 

©mm 

m 

•J  *A 

ifl 

4 

N<P 

4  4 

X  eg  eg 

4 

m 

in  4  4 

x  eg  ec 

4 

4 

©  O'  0 

X 

4 

•  -1  4  4 

xxx 

X 

4 

O  ©  © 

xxx 

X 

O 

4  X  X 

4 

• 

•  ♦  • 

eg  O  O 

4 

• 

•  •  ♦ 

eg  O  0 

m 

• 

♦  •  • 

O 

O 

© 

O 

O 

© 

0 

O 

X 

O 

X 

O 

X 

O 

O 

— 

0 

— 

O 

x  -4 

•«4 

«•— 

•M  M 

z  m 

4  in  m 

in 

—  mm 

m 

1 

—  4 

© 

#4  t*4 

©  eg  eg 

4 

0 

0  4  4 

0  eg  a. 

4 

m 

©44 

-J  X 

eg 

O'  x  X 

xxx 

X 

4 

O  —  — 

xxx 

X 

0 

4  —  eg 

M 

• 

•  •  • 

eg  0  O 

— 

• 

•  •  • 

OOO 

• 

ii« 

© 

0 

© 

© 

O 

© 

0 

4 

in  rv  eg 

X 

0 

X 

O 

X 

O' 

© 

© 

— 

O' 

0 

0 

0 

m 

4mm 

m 

4  m  m 

m 

1 

4 

© 

—  mm 

©  eg  eg 

4 

4 

©  O  0 

O  eg  eg 

4 

4 

O'  O'  eg 

X 

-4 

©  4  4 

XXX 

X 

m 

O'  X  X 

xxx 

X 

eg 

©  O'  O 

eg 

• 

•  •  • 

OOO 

eg 

• 

•  •  • 

x  0  0 

© 

• 

•  •  • 

•<4 

O' 

CD 

*— 

O' 

X 

eg 

X  — 

X 

0 

X 

0 

X 

0 

© 

© 

© 

0 

0 

0 

m 

4  in  m 

m 

x  m  m 

1 

4 

eg 

044 

4  eg  eg 

4 

© 

©mm 

4  eg  eg 

4 

4 

eg  x  0 

X 

tg 

®  0  0 

xxx 

X 

© 

x  —  — 

xxx 

X 

m  eg  4 

eg 

• 

•  •  « 

X  O  O 

eg 

• 

•  •  • 

x  0  0 

© 

• 

•  •  • 

eg 

O'  —  -4 

© 

eg 

0 

© 

eg 

lA 

4  eg  eg 

X 

0 

X 

0 

X 

O 

x 

X 

X 

0 

0 

0 

in 

m  in  m 

in 

4mm 

in 

I 

4 

-4 

©  0  0 

O'  eg  eg 

4 

4 

4  ©  © 

O'  aj  n 

4 

© 

—  X  CD 

X 

eg 

©  0  0 

xxx 

X 

4 

©  ©  © 

xxx 

X 

eg 

4  X  X 

^4 

# 

•  •  • 

woo 

m  ^ 

• 

•  •  * 

©  0  0 

4 

* 

•  •  • 

O 

O'  —  — 

© 

O 

0 

X 

O 

© 

X 

O' 

X 

0 

X 

O 

X 

X 

X 

0 

0 

c 

lA 

©mm 

m 

4mm 

m 

l 

4 

© 

4  —  — 

X  eg  eg 

4 

X 

x  ©  © 

O*  eg  rg 

4 

in 

O  4  © 

X 

in 

eg  4  4 

xxx 

X 

4 

©XX 

XXX 

X 

® 

CD  4  4 

O' 

• 

•  •  « 

eg  O  — 

O' 

• 

•  •  • 

eg  O  O 

— 

• 

9  •  • 

0 

0  —  — 

© 

0 

0 

© 

— 

»>4 

X  —  — 

X 

0 

X 

0 

X 

O 

4 

—* 

4 

4 

O 

O 

O 

m 

©mm 

in 

O'  m  m 

in 

1 

4 

X 

in  —  — 

X  eg  eg 

4 

in 

m  0  0 

4  eg  eg 

4 

O 

m  —  © 

X 

© 

0  4  4 

xxx 

X 

4 

©  ©  © 

xxx 

X 

4 

—  O'  0 

X 

• 

•  •  • 

4  0  0 

X 

• 

•  •  • 

m  0  O 

O' 

* 

•  •  • 

uj  eg 

O 

« 

eg 

O' 

« 

rg 

_4 

© 

O  X 

O 

X 

0 

X 

O' 

Z  4 

— 

4 

4 

<  O 

O 

O 

X 

O  in 

©mm 

in 

4mm 

m 

1 

4 

eg 

O'  eg  eg 

©  eg  rg 

4 

X 

4  0  0 

©  eg  eg 

4 

4 

©  X  CO 

©  X 

4 

OOO 

xxx 

X 

4 

S3  O  O 

xxx 

X 

m 

0  4  4 

1  © 

• 

•  •  • 

OOO 

© 

• 

•  •  • 

—  0  0 

0 

t 

•  •  • 

1  O 

O  —  — 

© 

O 

O 

© 

c 

O 

V  X 

O 

X 

O 

X 

O 

CL  4 

-4 

4 

4 

4  O 

O 

O 

X 

x  in 

©mm 

in 

0  m  in 

in 

I 

0  4 

eg 

OOO 

®  eg  eg 

4 

X 

x  0  0 

»  eg  rg 

4 

© 

—  mm 

1/5  X 

4 

C  4  4 

\  V  V 

X 

4 

©  m  m. 

XXX 

X 

eg 

4  ©  © 

© 

• 

•  •  • 

O'  6  d 

® 

• 

•  •  • 

OOO 

0 

• 

•  *  « 

*4 

O 

X 

— 

0 

© 

^4 

0 

©  X 

C 

X 

0 

X 

O 

O  © 

— 

, 

© 

© 

©  c 

* 

0 

0 

CO 

•—  in 

O'  in  m 

m 

0  in  m 

m 

CO  4 

^4 

®  eg  eg 

x  rg  rg 

4 

O 

0  m  in 

x  eg  rg 

4 

©  4  4 

UJ  X 

4 

0  e  O 

XXX 

X 

© 

X  CD  © 

xxx 

X 

4  O  O 

ec  © 

• 

•  •  • 

©  0  0 

© 

• 

•  •  • 

eg  O  O 

4 

•  •  « 

eg 

O  —4  — 

X 

eg 

0 

© 

eg 

O 

X 

O 

X 

0 

X 

O 

eg 

— 

rg 

eg 

O 

O 

O 

m 

4mm 

m 

m  m  m 

m 

I 

4 

x 

lA  —  — 

x  eg  eg 

4 

X 

4  4  4 

X  eg  eg 

4 

© 

4  4  O' 

X 

eg 

O'  ©  © 

xxx 

X 

© 

x  00  © 

NNS 

X 

O 

x  m  O' 

eg 

• 

•  •  • 

-4  0  0 

eg 

• 

•  •  • 

—  O  O 

© 

• 

•  •  • 

O 

O 

© 

O 

O* 

© 

0 

O 

©  ©  © 

X 

O 

X 

O 

X 

— 

© 

eg 

eg 

eg 

O 

O 

O 

in 

4mm 

m 

0  m  m 

in 

1 

4 

O 

©mm 

4  eg  eg 

4 

4 

in  x  x 

4  eg  eg 

4 

O 

4  O  X 

X 

4 

0  ©  © 

xxx 

X 

© 

X  Q>  o» 

XXX 

X 

4 

eg  ©  — 

•4 

• 

•  t  « 

4  0  0 

— 

• 

•  «  • 

4  0  0 

eg 

• 

t  •  • 

—4 

0 

© 

— 

0 

© 

— 

X 

eg  rg  eg 

X 

0 

X 

0 

X 

O 

•4 

*4 

— 

— 

O 

0 

0 

^  eg  eg 

N  SV 

00  O  O 


—  mm 
<0  rg  f\J 
N  N  S 

H  M 

©  —  — 


m  m  in 
>o  eg  eg 


m  4  © 

30  — 


eg  lA  lA 
X  -g  eg 
SN.N 
lA  <0  CO 
00  — 


*o  m  m 
x  ro  eg 


x  ©  c 

30 


©  lA  lA 
%0  <M  <M 


<0  X  © 
00 


o  m  in 

X  AJ  eg 


.fine 

oo 


m  m  m 
X  <g  rg 
s  s  s 
-4  0  0 

00 


m  in  m 
©  eg  eg 
s  vs 
NOO 
00 


o  m  in 
©  eg  cm 

N\S 

©OO 

X 


o  if .  in 
O  eg  rg 
SSN 
o*  o  in 
k  eg 


4tnm 
©  eg  eg 
<v\\ 
in  *-•  4 
x  eg 


m 

o 


in 

o 

X 

o 

\ 

O' 

o 


© 

X 


© 

o 


lA 

<3 


X 

O 

in 

n0 

v 

o 

o 

V. 


in 

•0 


sO 

o 

in 

•o 

V. 

O' 

eg 

v. 

4 

o 

in 

’O 

•v 

O' 

o 

X 

-t 

o 

m 

© 

x 

O 


© 

o 

in 

<0 

x 

4* 

eg 

X 

eg 

O 

in 

<o 

x 

© 

o 

X 


in 

o 

x 

eg 


I 

eg 


I 

4 

© 


I 

O 

O 


co  sr.  m. 

m 

i 

r-g  0  0 

O'  4  4 

®  eg  eg 

4 

4 

O  O  — 

eg  m  m 

O  O'  O' 

xxx 

X 

—  ©  © 

x  x  g 

*  1  e 

—  0  O 

X 

• 

•  •  • 

©  0  0 

O 

© 

0 

O 

X 

O 

X 

O 

Ml 

eg 

-* 

0  m  m 

m 

, 

4  0  0 

4  4  4 

4  eg  eg 

4 

X 

x  —  eg 

©mm 

O'  X  X 

xxx 

X 

— 

—  X  X 

xxx 

•  •  • 

moo 

■Mf 

t 

•  •  • 

eg  0  0 

O 

© 

— 

O' 

© 

O 

X 

O' 

— 

— 

rn  in  m 

m 

1 

eg  0  O 

O  ©  * 

X  eg  eg 

4 

eg  ©  4 

©mm 

O'  4  4 

xxx 

X 

eg  ©  © 

xxx 

•  •  • 

eg  0  0 

X 

• 

•  •  • 

moo 

O 

© 

eg 

O 

X 

O 

X 

O 

I 

4 

O 


I 

<0 

eg 


x  o  o 

*0  eg  eg 


O'  —  — 

o 


O'  ©  © 
O'  4  4* 


O' 

O' 


4  4  4 
x  ©  © 


o 

O' 


•V  m  *0 
moo 


O  -4  -4 

O' 


—  ®  O' 
—4  O'  O' 


O' 

O' 


O'  4  X 


©  -4  -4 

O' 


<©  —  © 

0  0  4 


O'  -4  H 
O' 


m  -4  ao 

O'  o  -4 


m  4  4 
o* 


O'  ©  © 

x  —  eg 


x  eg  ej 

O' 


4mm 
x  eg  rg 
XXX 
4  0  0 
© 


r.  in  in 
?-  'g  eg 


©00 

© 


re  in  in 
X  eg  rg 
XXX 

x  ©  o 

© 


x  m  m 
4)  eg  eg 


in  -4  o 

© 


o  in  m 

X  eg  eg 


©  —  — 
© 


o  m  in 
©  eg  eg 
XXX 
m  eg  eg 
© 


4  «n  in 
x  eg  eg 
x  x  x 
O  ©  — 
© 


O'  m  m 
©  eg  eg 
xxx 
o  m  o 

®  -4 


in  in  m 

X  ej  rg 

xxx 
©  x  in 
r* 


m 

<0 


o 

X 

c 


in 

4 

X 


o 

o 


in 

4 


© 

O 


O* 

o 


m 

4 


© 

o 

in 

4 

x 

in 

—4 

x 

x 

o 

in 

4 


x 

4 

O 

in 

4 

X 

o 


4 

o 

m 

4 

X 

© 


in 

4 

x 

o 

eg 

x 

eg 

O 


l 

o 


I 

o 


i 

4 

O 


© 

o 


I 

O' 

o 


I 

-4 

o 


4  m  4 

eg  X  X 


o 

o 


eg  X  « 

(S)  ©  © 


o* 

O' 


©  m  4 

eg  ©  © 


O' 

O' 


X  o  o 
eg  -4  -4 


O' 

O' 


x  ©  O' 

—<4  4 


O' 

O' 


o  x  x 

©mm 


O' 

o 


in  ©  O' 
eg  4  4 


o 

o 


©  eg  eg 
eg  m  in 


O' 

O' 


eg  O  •* 
©  O'  O' 


O' 

O' 


000 
eg  if .  m 
xxx 

4  0  0 


-•00 
x  m  m 
xxx 
eg  o  o 


4  0  0 
4  in  in 
xxx 
©00 


moo 
4  in  m 
xxx 
000 

X 


eg  O  O 
4  m.  m 
xxx 
©00 

x 


O'  o  o 
m  m  in 

•VNN 

eg  o  O 


4  0  0 
©  m  in 
xxx 
©  o  o 


0*00 
eg  m  m 
X  X  x 
OOO 
X 


OOO 
eg  m  m 
xxx 
eg  o  O 


Z 
0 £ 


I 

-J  > 

ft# 

z 

X 

— J  > 

ft# 

X 

_j  > 

ft# 

z 

X 

-J  > 

ft# 

X 

«J  > 

># 

* 

z 

O 

<  UJ  CL 

100 

CL 

u 

4  uj  © 

x  0  0 

z 

0 

4  UJ  © 

X  0  0 

© 

0 

4  UJ  © 

X  Q  u 

z 

0 

4  UJ  © 

X  0  0 

uj  at 

>04 

ac 

UJ 

>04 

CL 

CC 

>04 

© 

UJ 

>04 

© 

© 

>04 

© 

_ 

Q.  O 

ft# 

> 

X  _J  -J 

0 

ft# 

> 

X  -J  — J 

in 

ft# 

> 

X  -J  -J 

m 

ft# 

> 

XcJ  J 

0 

ft# 

> 

X  J  J 

>- 

z  0 

a.  —  — 

z  0 

Q»  —  — 

z  0 

a.  —  — 

Z  Q 

&  mm 

z  0 

©  —  — 

X 

UJ 

<  x  ft# 

x  <  4 

UJ 

4  X  •# 

X  4  4 

UJ 

4  —  H 

*  <  4 

UJ 

<  X  ft# 

X  4  < 

UJ 

<  X  ft# 

X  4  4 

"Mm. 

> 

uj  m 

UJ  u.  u. 

> 

UJ  </) 

UJ  u»  u. 

> 

Cm  in 

UJ  u.  U. 

> 

uj  in 

UJ  u.  u. 

> 

uj  m 

UJ  U>  © 

< 

X 

X 

4 

X 

X 

4 

X 

X 

4 

X 

X 

4 

X 

X 

B-7 


©! 


5S£’S53wS33£s5S«J>57 


p«!W 


I 


I 


o 

© 

CVff 


i 


X 

M 

-J 


I 

V 

I 

I 

i 

i 

i 

i 

s 

i 

i 


© 

X 

lA 

in 

•c 

o 

in 

in 

< 

© 

in 

in 

<3 

o 

in 

m 

© 

*A 

-4 

Aj 

AJ 

*A 

Ai 

AJ 

<3 

pn 

X 

o 

>/• 

X 

X 

>0 

4-4 

m 

fA  (A 

in 

X 

X 

4 

X 

<44 

m 

X 

X 

X 

© 

<A 

® 

© 

X 

X 

X 

X 

o 

o 

o 

X 

X 

X 

® 

-t  inr 

X 

X 

X 

X 

o 

A- 

m 

in 

X 

X 

X 

>0 

9 

4 

• 

• 

Aj 

o 

o 

>Q 

• 

• 

• 

» 

X 

c 

o 

f- 

t 

• 

•  9 

o 

fA 

o 

K 

9 

9 

• 

• 

© 

o 

X 

<v 

o 

X 

X 

o 

X 

X 

o 

> 0 

A.* 

o 

© 

x 

o 

X 

c 

X 

o 

X 

© 

O' 

*•4 

in 

4-1 

m 

•-4 

m 

•■4 

O 

o 

o 

o 

© 

sO 

lA 

in 

>o 

o 

A 

in 

© 

© 

in 

m 

>0 

© 

in 

lA 

© 

lA 

(A 

P- 

X 

A.' 

X 

o 

© 

lA 

o 

© 

*0 

X 

X 

*0 

o 

fA  fA 

>c 

X 

X 

c 

o 

4* 

o  © 

© 

X 

X 

X 

•A 

<-4 

—< 

•— « 

X 

X 

X 

X 

X 

o 

a 

X 

X 

X 

X 

•A 

O  n  n 

X 

X 

X 

X 

r» 

© 

©  © 

X 

X 

X 

4 

* 

• 

• 

• 

c 

o 

• 

• 

• 

• 

0* 

O 

o 

© 

• 

• 

•  » 

o 

X 

o 

o 

• 

• 

• 

• 

© 

X 

X 

— V  o 

o 

© 

o 

o 

4-4 

•H 

© 

o 

o 

—4  H 

© 

© 

o 

© 

• 

|  "v 

o 

X 

© 

X 

o 

X 

o 

g 

*A 

«“4 

m 

r-* 

m 

t-4 

IT 

1  ° 

o 

o 

O 

O  © 

«o 

m 

in 

>o 

•0 

in 

A 

© 

o 

m 

in 

o 

X 

m 

m 

x^*  © 

rO 

O 

O' 

m 

A? 

X 

o 

»0 

in 

© 

© 

m 

X 

X 

«c 

A 

o 

X  X 

X 

X 

X 

>0 

fA 

A- 

r- 

A» 

X 

X 

x* 

-A 

lA 

m 

X 

X 

X 

X 

X 

** 

—4 

X 

X 

X 

X 

4* 

o  o  o 

X 

N» 

X 

X 

© 

*• 

in  in 

X 

X 

X 

• 

• 

• 

* 

O' 

o 

o 

>?“ 

• 

• 

• 

• 

O' 

O 

o 

o 

• 

• 

•  • 

© 

o 

© 

• 

• 

• 

• 

© 

o 

X 

« 

1  •“« 

O 

ffl 

r*4 

o 

© 

X* 

o 

44  -4 

© 

X 

o 

© 

o 

1  ’•X 

o 

X 

o 

X 

o 

X 

o 

-t 

•~4 

** 

—4 

'A 

H 

1  O 

o 

o 

o 

»  * 

« 

in 

in 

o 

A 

in 

© 

>c 

in 

in 

«o 

© 

in 

m 

m 

!  © 

© 

fA 

>0 

© 

X 

AJ 

X 

© 

O' 

© 

o 

<o 

X 

X 

X 

o 

O 

fA 

o  o 

© 

X 

X 

sO 

© 

m 

©  >* 

© 

X 

X 

ta  x 

UO 

<\J 

O 

O' 

X 

X 

X 

X 

X 

—4 

JA 

fA 

X 

X 

X 

X 

PA 

o 

^0  >o 

X 

X 

X 

X 

o 

© 

©  o 

X 

X 

X 

fA 

• 

4 

• 

• 

Cvj 

o 

o 

!*> 

• 

• 

• 

• 

fA 

O 

o 

© 

• 

> 

c  • 

o 

o 

© 

© 

• 

• 

• 

• 

© 

o 

X 

m  <v 

o 

© 

X 

© 

© 

X 

O' 

w 

X 

** 

o 

X  X 

© 

•x 

o 

X 

© 

X 

o 

X 

o 

g 

1  fA 

I*' 

PA 

fA 

—4 

*3 

i 

o 

© 

o 

5 

1  ,0 

in 

lA 

«o 

X 

in 

A 

>0 

X 

in 

in 

<0 

*A 

m 

m 

© 

1 

o 

o 

o 

[  43 

,v» 

o 

X 

X 

hC 

AJ 

CM 

o 

m 

<0 

o 

•A 

X 

X 

>0 

O 

'A 

o  o 

© 

X 

X 

vO 

o 

o 

vA  vA 

© 

X 

X 

© 

X 

X  ©  A- 

in 

in 

m 

x* 

4* 

© 

CO 

X 

X 

X 

X 

X 

>0 

X 

X 

X 

X 

4-4 

X 

>}•  'A 

X 

X 

X 

X 

© 

fA 

44 

444 

X 

X 

X 

X 

44 

X  ®  © 

X 

X 

X 

.  *  rvj 

• 

• 

• 

9 

o 

o 

X 

• 

• 

4 

• 

sO 

O 

o 

X 

• 

• 

•  • 

m 

o 

© 

A* 

• 

• 

9 

9 

-A 

44 

w 4 

—4 

9 

•  •  • 

© 

o 

o 

i* 

1  Ui  O 

o 

© 

© 

o 

© 

o 

o 

© 

o 

o 

44 

4-4 

® 

-4 

o 

A- 

ftt  O  X 

o 

X 

© 

X 

o 

X 

o 

X 

o 

Z  ro 

fA 

4-4 

n> 

fA. 

— J 

in 

<  O 

© 

o 

o 

o 

2 

O  <0 

m 

A 

>0 

m 

in 

o 

in 

m 

>o 

'A 

in 

in 

© 

X 

o 

c 

© 

O 

© 

>A 

♦n 

Aj 

X 

o 

® 

X 

X 

m 

X 

X 

o 

<3 

o 

o  o 

X 

X 

r- 

X 

— « 

-4 

in 

X 

X 

© 

© 

X  ®  ® 

in 

m 

in 

IH 

H  x 

* 

o 

»A 

'i- 

X 

X 

X 

X 

<3 

o 

O' 

O' 

X 

X 

x 

X 

—4 

X 

®  ® 

X 

X 

X 

*A 

X 

in 

in 

X 

X 

X 

X 

X 

in  m  in 

X 

X 

X 

►  1  <*> 

• 

• 

• 

• 

© 

O 

o 

© 

• 

• 

• 

• 

© 

O 

o 

• 

• 

•  • 

© 

o 

4-4 

• 

• 

• 

• 

© 

o 

—4 

m 

• 

•  »  ♦ 

4-4 

o 

© 

CO  1  o 

o 

® 

© 

o 

© 

*4 

o 

—4 

o 

© 

X 

o 

A* 

>  x 

o 

X 

c 

X 

o 

X 

o 

X 

o 

<£ 

0C  ra 

-4 

X 

w 

X 

X 

4-4 

fA 

fS 

<  © 

1  X 

o 

o 

o 

o 

X© 

© 

rr. 

in 

>0 

fA 

m 

© 

<3 

1 

X 

in 

in 

>0 

X 

»A 

© 

© 

o 

o 

=>  © 

PVl 

o 

O' 

O' 

X 

« 

X 

*0 

© 

X 

* 

X 

X 

X 

n0 

o 

in  o  a 

X 

X 

X 

© 

in 

•T 

'A  -t 

A» 

X 

X 

© 

o 

X  O  444 

m 

m 

in 

M 

1  ca  x 

>A 

o 

A- 

X 

X 

X 

X 

X 

«o 

© 

o 

o 

X 

X 

X 

X 

4^ 

«r  x  x 

X 

X 

X 

X 

X 

O  O 

X 

X 

X 

X 

o 

'A  O  O 

X 

X 

X 

o 

• 

• 

• 

• 

<v 

© 

o 

© 

• 

• 

• 

• 

in 

O 

© 

444 

• 

• 

•  • 

in 

o 

o 

—* 

9 

• 

• 

• 

m 

o 

O 

*A 

« 

•  •  • 

X 

o 

o 

« 

.  rg 

o 

® 

X 

o 

4-4 

<— • 

® 

X 

o 

© 

X 

o 

4-4 

4-4 

© 

X 

o 

A* 

w 

1  a C  v 

o 

X 

o 

X 

o 

X 

© 

X 

o 

1 

O  — 

•4 

— * 

•~4 

—4 

44 

X 

n 

*-  O 
(A 

o 

o 

o 

o 

w 

•-»  lA 

o 

m 

*n 

m 

o 

in 

m 

m 

in 

in 

m 

X 

-A 

*A 

© 

© 

o 

o 

A  © 

© 

lA 

*A 

>A 

X 

M 

'C* 

o 

© 

4* 

4-4 

X 

X 

AJ 

'C 

>0 

o 

o  o 

'O 

X 

X 

© 

m 

nA 

—4 

44* 

© 

X 

X 

© 

m 

O  X  X 

«A 

in 

m 

l  ui  X 

fA 

o 

o 

o 

X 

X 

X 

X 

m 

o 

4-4 

t-4 

X 

X 

X 

X 

o 

o 

—t  —4 

X 

X 

X 

X 

X 

A- 

A* 

V 

X 

X 

X 

44 

*  ©  © 

X 

X 

X 

re 

ac  © 

• 

• 

• 

• 

lA 

o 

o 

© 

• 

• 

• 

• 

* 

O 

o 

o 

• 

• 

•  9 

o 

o 

o 

• 

• 

• 

• 

m 

© 

o 

<A 

• 

9  9  9 

© 

o 

o 

a 

o 

— . 4 

© 

o 

o 

4-4 

—4 

© 

o 

o 

4-4  H 

>o 

o 

o 

© 

o 

o 

t*- 

< 

X. 

o 

X 

o 

X 

o 

X 

o 

X 

o 

Ch 

<M 

X 

X 

X 

X 

-* 

4-4 

o 

lA 

*1* 

m 

in 

in 

lA 

in 

m 

X 

m 

in 

m 

X 

m 

m 

© 

44 

o 

o 

rv» 

O' 

© 

© 

O' 

Ai 

X 

*0 

c 

o 

O' 

O' 

® 

X 

X 

<0 

o 

>*•  X  X 

o 

X 

X 

© 

© 

'A 

•■4 

O 

o 

X 

X 

© 

© 

o  o  o 

X 

in 

in 

X. 

'T 

o 

lA 

tn 

X 

X 

X 

' c 

o 

© 

© 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A* 

in 

A* 

A- 

X 

X 

X 

X 

o 

'A  O  O 

X 

X 

X 

A* 

• 

• 

j 

• 

>0 

o 

o 

i  - 

• 

c 

• 

• 

c 

o 

o 

» 

• 

• 

t  • 

© 

o 

® 

• 

* 

• 

• 

'A 

o 

44 

o 

• 

•  •  • 

fA 

o 

o 

M* 

o 

X 

O' 

X 

—4 

o 

X 

—4 

o 

~4 

44 

o  — 

A- 

X 

o 

X 

o 

X 

o 

X 

o 

X 

o 

44 

4-4 

—4 

4* 

•-* 

•4 

*■» 

—4 

4^ 

o 

<A 

® 

in 

m 

m 

® 

m 

lA 

in 

o 

lA 

m 

m 

O 

m 

in 

m 

1 

fA 

o 

o 

<0 

lA 

AJ 

in 

in 

O' 

AJ 

X 

>o 

in 

m 

>n 

O' 

X 

X 

<0 

<-4 

moo 

o 

X 

X 

© 

X 

©  © 

o 

X 

X 

© 

© 

©  ©  o 

X 

in 

in 

X 

44 

X 

X 

X 

X 

X 

X 

>C 

o 

•o 

*0 

X 

X 

X 

X 

o 

*o  X  X 

X 

X 

X 

X 

fA 

©  © 

X 

X 

X 

X 

44 

44  tx:  co 

X 

X 

X 

r» 

• 

• 

• 

• 

n0 

o 

o 

n* 

• 

t 

• 

« 

© 

O 

o 

® 

• 

• 

•  • 

o 

o 

o 

» 

• 

• 

• 

• 

o 

o 

o 

© 

• 

9  9  9 

o 

o 

o 

(NJ 

o 

X 

X 

o 

X 

X 

o 

X 

X 

o 

A* 

X 

O' 

® 

X 

o 

X 

o 

X 

o 

X 

o 

X 

o 

o 

o 

o 

o 

—4 

X 

X  -J  >  H 

O  <  Ui  aC  X  O  u 

>  Q  <  ac 

**  >  x  -J  -J 

z  o  a.  •** 

Ui  <  ►-  M  X  <  < 

>  uj  to  ui  a.  u. 

<  x  a- 


l 


t 


z 

r 

-J 

> 

X 

-J  > 

H 

ac 

o 

< 

UJ 

ac 

X 

o 

o 

z 

o 

<  UJ  © 

X 

a 

u 

Ui 

> 

a 

< 

ac 

ac 

>  a  < 

© 

•j 

w 

> 

X 

-J 

•J 

iA 

H 

> 

X 

-j 

-J 

z 

o 

OL 

44 

M 

z  o 

a 

M 

UJ 

< 

h» 

z 

< 

< 

Ui 

<  1-  M 

X 

< 

< 

> 

UJ 

\Si 

Ui 

Urn 

u. 

> 

Ui  (/) 

UJ 

u. 

u. 

< 

X 

< 

X 

A- 

z 

X 

-J 

> 

H 

X 

-J  > 

H 

© 

o 

< 

uj  aC 

X 

o 

o 

z 

o 

<  uj  ac 

X 

O 

o 

UJ 

> 

a  < 

a 

ac 

>  a  < 

ac 

l© 

w 

> 

X 

_i 

-J 

o 

w 

> 

X 

-J 

Z 

Q 

a 

M 

M 

z  o 

a 

44 

44 

Ui 

< 

P-  H 

X 

< 

< 

Ui 

<  A-  * 

X 

< 

< 

> 

Ui 

to 

UJ 

U. 

a. 

> 

Ui  1© 

UJ 

u. 

u. 

< 

X 

*• 

< 

X 

A* 

B-8 


-US— 


'f 


L 


lA 

rsi . 


m 


*4 

PVJ  lA  *A 

-4 

©  JV  lA 

•O 

-0 

Aj  A-  O 

<0  AJ  PVJ 

-O 

*0 

«4  AJ  *4 

VA  PVJ  PVJ 

V. 

O 

4  •  •  fA 

XXX 

X 

o 

t  •  PVJ 

XXX 

m 

• 

4“  AJ  * 

■AO© 

fA 

• 

*-4  « 

o  o  o 

A 

£ 

X 

Aj 

O  —  ~4 

© 

A 

V 

AJ 

►-  -* 

^4 

44  M 

X  «t 

J 

©mm 

-4 

1 

C  A  lA 

~  NO 

m 

lA  PA  «0 

O  AJ  AJ 

O 

X 

fvj  >J5 

O  AJ  PVJ 

-J  X 

•  •  PA 

XXX 

X 

o 

•  •  lA 

xxx 

o 

• 

AJ  PA  • 

*4  0  0 

o 

• 

fA  4-  • 

*4  0  0 

fA 

p* 

X 

fA 

C  •“<  4*4 

X 

s. 

O' 

X 

© 

•4 

•* 

-* 

-4 

1 

lA  <A 

-4 

1 

o  lA  «A 

«© 

m 

-4  ©  X 

X  A  A 

£ 

AJ 

X  fA  VA 

©  PVJ  X 

O 

•  •  O 

XXX 

X 

o 

•  •  PVJ 

xxx 

O' 

• 

fA  0*  • 

400 

O' 

• 

PA  m*  • 

-4  0  0 

o 

•— <  *4 

CO 

o 

O  -•  ^ 

CD 

-v. 

O' 

X 

© 

«■ 4 

4« 

^4 

-4 

1 

•4  tA  lA 

-4 

O  lA  iA 

•A 

A.' 

to  m  — < 

CO  A.-  AJ 

<5 

CO  O  lA 

co  pv;  aj 

V. 

O 

•  •  O' 

XXX 

X 

•  •  lA 

xxx 

O' 

« 

rA  cc  * 

o  ©  o 

O' 

fA  >4  • 

o  o  o 

«4 

#4 

cc 

*>4 

O  —  -4 

CO 

« 

X 

O' 

X 

© 

O 

o 

*4 

#«4 

03 

*4 

ir-in 

>4 

<£  lA  (A 

X, 

-0 

flONA 

co  a*  x 

A) 

X  sO 

X  Aj  PVJ 

o 

s 

© 

•  •  A- 

XXX 

X 

O 

•  •  © 

xxx 

O' 

• 

iA  n0  • 

-4  0  0 

o 

• 

>4  CC  • 

moo 

H 

AJ 

im 

CO 

A* 

O 

co 

a 

v4 

© 

O' 

X 

© 

© 

03 

w 

OS 

o 

o 

4 

(NJ  lA 

>4 

*o  m  m 

o 

AJ 

O'  x  *4 

00  PVJ  PVJ 

O 

-4 

PVJ  -4  © 

X  X  PVJ 

X 

O 

•  •  X 

XXX 

X 

O 

•  •  lA 

xxx 

y 

O' 

• 

(A  K  t 

X  o  © 

© 

• 

-4  *4  • 

©  O  o 

c 

o 

—c 

X 

o 

O  «•  — 

CO 

rj 

X, 

O' 

X 

© 

y 

O' 

© 

o 

o 

o 

D 

44 

>C  lA  4N 

-4 

©  m  m 

n 

w 

A 

»4 

CC  -4  CO 

X  X  AJ 

-0 

PA 

rv  fA  pvj 

X  Aj  PV 

X. 

o 

•  •  X 

XXX 

X 

o 

•  •  © 

XXX 

S 

O' 

• 

ON  • 

©  o  o 

© 

• 

-4  CO  • 

AJ  C  O 

UJ  -4 

*•4 

CD 

«•» 

O 

CO 

5s 

O  X 

O' 

X 

© 

z  CO 

CO 

<  o 

o 

>< 

I 

u  sr 

X  IT  m 

-4 

cc  m  m 

n 

95 

-o 

A 

co  m  pa 

O'  AJ  AJ 

>0 

fA 

AJ  in  to 

CO  X  AJ 

v 

rj 

»(  x 

o 

•  •  © 

XXX 

X 

o 

•  •  o 

XXX 

2f 

2 

1  O' 

• 

PA  CO  • 

00  o  o 

© 

« 

4  ©  • 

O  O  o 

5 

1  AJ 

•4 

X 

PVJ 

O  — 

CO 

2 

>  x 

O' 

X 

© 

> 

cc  ^ 

X 

03 

<  o 

X 

o 

3 

x  -r 

1 

-4  m  lA 

-4 

1 

aj  m  m 

f\ 

3  m 

lA 

AJ  CO 

X  A  A 

O 

-4 

lA  O  <0 

X  PVJ  PV 

tO  X 

o 

•  •  fA 

XXX 

X 

O 

•  •  O 

xxx 

H 

(A 

• 

fA  AJ  • 

o  o  o 

PA 

• 

PA  ©  • 

o  o  o 

H 

*4 

00 

»-4 

O 

CO 

< 

at  x 

O' 

X 

© 

Q 

o  r*- 

X 

h-  o 
to 

o 

"5 

• 

-•  -4 

1 

o  Vf>  VA 

-4 

1 

©mm 

•S 

co 

to  >o 

00 

O  m  -0 

CO  PVJ  f\j 

-c 

CO 

PA  -4  >J- 

CO  PVJ  A! 

i 

LU  X 

<4 

•  •  AJ 

XXX 

X 

AJ 

•  •  fA 

xxx 

3 

ffl 

oc  oo 

• 

AJ  —*  • 

IAOO 

co 

• 

^  pv:  • 

O  O  o 

AJ 

^  H  ^ 

CO 

A} 

O  ^4  »4 

CO 

W 

X 

O' 

X 

-A 

© 

►3 

o 

O 

3 

0) 

*4 

1 

AJ  lA  »A 

-4 

1 

o  m  m 

n 

•< 

-0 

AJ 

-4  -*  -4 

X  PVJ  PVJ 

-0 

>0 

fA  Aj  PA 

CD  AJ  l\J 

H 

X 

o 

•  •  -4 

xxx 

X 

O 

•  •  ^ 

xxx 

3 

AJ 

• 

PA  O  • 

-4  0  0 

AJ 

• 

fA  O  • 

fA  o  O 

AJ 

H  «4  ^ 

CO 

Aj 

O  *4  H 

CO 

X 

© 

X 

© 

•o 

o 

O 

4* 

1 

-4  lA  lA 

-4 

1 

©mm 

o 

AJ 

>4  •*  *4 

CO  PVJ  AJ 

-0 

AJ 

x  pa  in 

X  AJ  PVJ 

X 

O 

•  •  H 

xxx 

X 

O 

•  •  PVJ 

xxx 

3 

O' 

• 

fA  O  * 

o  o  o 

© 

• 

(A  «-4  • 

AJ  O  O 

♦4  H  M 

CO 

O  *-4  *+ 

00 

X 

© 

X 

© 

>0 

-0 

o 

A-  CO  PA 

o 

©  X 

•  •  lA 

•  •  © 

PA  *4  • 

PA  CO  * 

o 

© 

© 

0£ 

X 

-J  > 

H 

X 

z 

mJ  > 

H 

X 

u 

<  tu  oc 

TOO 

oc 

o 

<  UJ  OC 

TOO 

J 

tu  1 

>  o  < 

oc 

UJ 

>  o  < 

OC 

0.  -> 

k 

> 

X  — J  «4 

3 

H 

> 

S  J  J 

J 

> 

z  o 

(L  M  M 

z  o 

fl  M  *4 

< 

r 

UJ 

<  t-  H 

r  <  < 

UJ 

<  X  M 

X  <  < 

> 

UJ  yj 

UJ  LU  UL 

> 

UJ  to 

UJU»IL 

m 

< 

X 

X 

< 

X 

X 

-4 

•c 

m  m 

-4 

1 

O 

m 

m 

m 

1 

o  o  o 

O 

PA 

-C  fA  o 

X 

A  A 

-0 

*4 

m 

O  X 

X 

A 

A 

-c 

o 

44  -4 

PO 

p*  m  m 

X 

o 

•  • 

X 

X 

X  X 

X 

o 

• 

• 

X 

X 

X 

X 

X 

4 

•  • 

A 

xxx 

*4 

• 

A  >0 

• 

^4 

o  o 

-4 

• 

A 

>c 

• 

44 

O 

o 

A 

• 

*4 

• 

moo 

AJ 

o 

o 

A 

O 

•4 

•4 

CO 

A 

O 

•4 

X 

© 

— 

x 

© 

PVJ 

A 

<4 

o 

*4 

l 

CO 

m  m 

<4 

t 

o 

m 

m 

m 

1 

X  o  o 

-0 

-0 

X  A 

-4 

CO 

A  A 

- 0 

o  ©  m 

00 

A 

A 

o 

© 

m  ©  h* 

a  m  m 

X 

o 

«  t 

A 

X 

X  X 

X 

c 

• 

• 

•o 

X 

X 

X 

X 

o 

•  • 

X 

xxx 

«-4  »_4 

• 

* 

o  c 

•4 

• 

A 

44 

• 

© 

O 

© 

m 

• 

44  1*- 

• 

X  o  o 

o 

O  -4 

~4 

X 

o 

O 

•4 

•4 

X 

© 

© 

X 

X 

© 

X 

© 

X 

© 

PVJ 

A 

—* 

•“* 

—4 

o 

-4 

1 

o 

m  m 

«4 

i 

c 

m 

m 

>4 

■  t 

vO  o  © 

-c 

m 

co  m 

CO 

© 

A  A 

O 

-4 

A 

© 

CO 

© 

A 

A 

-c 

X 

•6  >*  t- 

a  m  m 

X 

o 

t  • 

A 

X 

X  X 

X 

o 

• 

• 

© 

X 

X 

X 

X 

o 

•  • 

f*> 

xss 

o 

• 

i 

• 

A 

o  c 

o 

• 

A  X 

• 

fA 

o 

o 

IT 

• 

*4  A 

• 

P'00 

o  — 

«-4 

X 

^4 

C 

•■4 

X 

•4 

O  -» 

•4 

X 

X 

© 

X 

© 

X 

© 

«— • 

A 

-4 

i 

o 

m  m 

>4 

1 

-o 

m 

m 

*4 

1 

-coo 

O 

A 

0 

4 

c 

cc 

A  A 

>C 

A 

m 

© 

>4 

X 

A 

A 

O 

X 

m  © 

m 

a  m  m 

X 

O 

•  • 

X 

X  X 

X 

O 

• 

• 

m 

X 

X 

X 

X 

© 

«  • 

xxx 

o 

• 

A  *4 

• 

-0 

o  o 

o 

• 

A 

ff' 

• 

X 

O 

© 

*4 

• 

-4  -4 

• 

-*  o  © 

A* 

O  -4 

—t 

X 

A 

O 

4 

X 

A 

©  -• 

^4 

X 

X 

© 

X 

© 

X 

© 

o 

C 

4 

-4 

A 

m  m 

-4 

^4 

m 

m 

44 

1 

.4  o  O 

-C 

A 

4-  fA 

CC 

X 

A  A 

O 

*— 

X 

© 

X 

X 

A* 

A 

*4 

f*v  X 

X 

>4  m  m 

X 

O 

•  • 

m 

X 

X  X 

X 

c 

• 

• 

00 

X 

X 

X 

X 

•  • 

<4 

xxx 

c 

• 

A  *4 

• 

m 

o  o 

c 

• 

A 

-0 

• 

X 

O 

© 

4- 

• 

-4  O 

• 

m  ©  c 

X 

O  — 

*>4 

to 

pn 

C 

— 4 

«4 

® 

A 

c  — 

— < 

X 

© 

X 

© 

X 

© 

© 

© 

© 

o 

o 

— 

-4 

A 

m  m 

*4 

44 

m 

m 

44 

1 

-COO 

-0 

A 

*4  ^ 

c 

X 

A  A 

* 

A 

© 

fP\ 

X 

X 

A 

A 

c 

r-  a 

X 

m  m  m 

X 

O 

•  • 

m 

X 

X  X 

X 

O 

• 

• 

4" 

X 

X 

X 

X 

o 

«  • 

o 

xxx 

4*4 

• 

A  -4 

• 

o 

o  o 

*— 

• 

A 

• 

o 

© 

© 

© 

• 

44  IT 

• 

P'00 

^4 

O  -* 

*4 

© 

«-4 

o 

4 

4 

© 

A 

o  — 

4 

X 

X 

© 

X 

© 

X 

© 

© 

© 

© 

o 

o 

C 

-4 

>4 

m  m 

-4 

A 

m 

m 

*4 

t 

o  c  o 

-0 

m  — 

X 

A  A 

•* 

CC 

CO 

A 

X 

A 

A 

PV. 

A  -pv 

m 

«c  m  m 

X 

o 

«  • 

o 

X 

X  X 

X 

o 

• 

• 

-4 

X 

X 

X 

X 

4 

•  • 

A 

xxx 

c 

• 

A  O' 

• 

»« 

o  o 

O 

• 

A 

A 

• 

A 

O 

o 

© 

• 

44  — 

• 

X  o  c 

A* 

O 

^4 

30 

A 

c 

-4 

~4 

X 

— 

O  -* 

^4 

X 

X 

© 

X 

© 

X 

© 

CO 

CC 

© 

o 

o 

o 

•4 

A 

m  m 

>4 

-0 

m 

m 

s4 

1 

m  c  o 

>A 

fA 

m  m  m 

X 

A  A 

-c 

-4 

CO 

*4 

o 

40 

A 

A 

*c 

PC 

—  in 

m 

m  m  m 

X 

O 

•  •  o 

X 

X  X 

X 

o 

•> 

• 

40 

X 

X 

X 

X 

-4 

•  • 

o 

xxx 

o 

• 

A  © 

• 

-4 

o  o 

o 

• 

A  44 

t 

m 

o 

o 

X 

• 

44  © 

• 

-0  o  c 

A' 

O 

—4 

to 

ff' 

O 

^4 

#4 

X 

4 

C 

-4 

X 

X 

© 

X 

© 

X 

© 

X 

X 

X 

o 

o 

© 

-4 

1 

A 

m  m 

44 

•n 

m 

m 

*4 

1 

©  o  e 

-0 

CO 

mm-* 

X 

A  A 

>c 

© 

»o 

X 

A 

A 

>0 

© 

m  — 

m 

-o  m  m 

X 

o 

•  t 

-0 

X 

X  X 

X 

fn 

• 

•  CD 

X 

X 

X 

X 

O 

•  • 

■4 

xxx 

-4 

• 

— *  -4 

• 

m 

O  o 

-4 

• 

m 

m 

• 

*4 

o 

m  4 

© 

• 

44  PO 

• 

•4  O  O 

—4 

O  — 

»* 

co 

o  A  A 

X 

A 

O  — 

N- 

© 

X 

© 

X 

© 

X 

X 

o 

o 

o 

-4 

1 

o 

m  m 

44 

i 

X 

m 

m 

-4 

1 

o  o  o 

•o 

o 

O  — 

-4 

X 

A  A 

-0 

44 

© 

44 

44 

X 

A 

A 

-0 

X 

m  -4 

-C  m  m 

X 

fA 

•  • 

o 

X 

X  X 

X 

X 

• 

• 

© 

X 

X 

X 

X 

O 

•  • 

m 

xxx 

© 

• 

©  © 

• 

*4 

o  o 

© 

• 

m 

X 

• 

X 

© 

<— • 

rv 

• 

-4  -4 

• 

4*  O  O 

A 

© 

—4 

to 

A 

© 

—4 

4 

X 

—• 

©  — 

4 

X 

X 

00 

X 

co 

X 

© 

-o 

r- 

o 

o 

o 

-4 

1 

to 

m  m 

44 

1 

•4 

m 

m 

«4 

l 

o  o  o 

-0 

© 

-4  00 

—4 

>0 

A  A 

O 

-0 

m 

fA 

-* 

X 

A 

A 

>0 

O  X 

44 

-c  m  m 

X 

o 

•  • 

-A 

X 

X  V 

X 

A 

• 

• 

cn 

X 

X 

X 

X 

A 

•  • 

X 

xxx 

fA 

• 

•4  **4 

• 

X 

o  c- 

f*V 

• 

O  -0 

• 

X 

o 

o 

O 

• 

pp' m 

• 

^4—0 

A 

O  — 

■  4 

CO 

A 

o 

*4 

4 

X 

•4 

O  -* 

—4 

X 

X 

© 

X 

© 

X 

© 

-0 

>0 

vO 

o 

o 

o 

*4 

A 

m  m 

44 

» 

44 

m 

m 

44 

m©o 

>o 

A  fA  X 

© 

A  A 

o 

X 

o 

CC 

fA 

X 

A 

A 

o 

po  O  m 

*4  m  it 

X 

•  l 

*4 

X 

X  X 

X 

O 

• 

• 

m 

X 

X 

X 

X 

•  • 

m 

xxx 

o 

A  fA 

• 

X 

o  o 

o 

• 

a  m 

• 

© 

o 

o 

m 

m  a 

• 

>4  0  0 

A 

o  — 

«4 

X 

A 

o 

4 

•4 

X 

A 

o  — 

^4 

N- 

© 

X 

© 

X 

© 

-o 

-0 

A 

o 

o 

O 

A  o  -4 

-0 

*4  -4 

f*v  m 

•o 

•  • 

*4 

• 

•  © 

•  • 

^4 

A  fA 

• 

A  CO 

« 

m  o 

• 

O  -* 

»4 

O 

m. 

A 

O  -4 

^4 

© 

© 

© 

X 

-J  > 

K 

X 

X 

-J  > 

K 

X 

-J  > 

H 

2 

o 

<  UJ  cc 

X 

D 

C 

X 

o 

<  UJ  cc 

X 

O 

3S 

u 

<  UJ  oc 

X 

o  o 

OC 

>  a  < 

CC 

UJ 

>  o  < 

CC 

3C 

>  Q  < 

X 

to 

K 

> 

X 

-J  ~J 

m 

M 

> 

X 

-J 

-J 

o 

w 

> 

X 

•J  -J 

z  a 

a 

•4  4* 

Z  Q 

a 

•4 

»4 

Z  Q 

o. 

■4  4 

UJ 

<  H-  M 

X 

<  -< 

UJ 

<  »-  M 

X 

< 

< 

UJ 

<  *-  H 

X 

<  < 

> 

UJ  vO 

UJ 

u.  u. 

> 

UJ  (/) 

UJ 

u. 

u. 

> 

UJ  to 

UJ 

u.  u. 

< 

z 

w 

< 

X 

►- 

< 

X 

1 

% 

i 


i! 


B-9 


T  "  . ...-1 ;  1  ^‘-.;.:'-.,v.  ■  "y ...  »  ■!  j  J," 11  ■  uu  -  n-.:J^r7T"- 


3 


vT 

(vj  m  m 

O'  m  m 

-cif  m 

44 

l 

o  mm 

m 

i 

o  o  o 

o 

g* 

ft  ,s  O 

e  ftJ  fW 

^  nj  'f 

m  m  n«* 

.A 

m 

*o  m  o 

»—  #s»  d,i 

*£* 

m  c 

X  X  X 

o 

^  p*  M 

m  ir  tr 

X 

O 

#  I  *  fO 

s  vs 

o 

•  •  (Vi 

XXX 

X 

o 

•  •  X 

xxx 

X 

o 

*  •  x 

V  x  v 

X 

dm 

•  •  X 

xxx 

m 

• 

4*  (Vi  * 

-o  o  o 

m 

• 

— •  • 

o  o  o 

'T 

• 

nj  so  • 

—  o  o 

*4 

• 

x  «c  • 

44  O  O 

X 

• 

•4  «■*  • 

moo 

(V 

•~4 

(V 

O  —  -* 

o 

(V 

O 

® 

X 

O 

® 

X 

O  -*  -* 

X 

X 

o 

•V 

O' 

X 

O' 

X 

O' 

X 

O' 

<VJ 

(Vi 

(V 

X 

«—• 

h>  -* 

^4 

»-• 

o 

M  •— 

X  * 

1 

o  it.  in 

1 

c  m  n 

1 

co  m  m 

*4 

l 

oj  m  in 

m 

1 

®  o  o 

~  4© 

m 

m  m  <© 

o  nj  (M 

O 

h- 

(Vi  —  *0 

o  (v  (V 

-o 

40 

X  eg  *4 

®  (V  (V 

X 

o  O'  m 

®  X  X 

*0 

O' 

m  ^  n 

x  in  m 

dJ  X 

dd 

•  •  m 

V  V  V 

o 

•  ♦  m 

XXX 

X 

o 

•  •  (VI 

xxx 

X 

c 

•  •  *c 

xxx 

X 

o 

•  •  co 

xxx 

o 

• 

t\i  to  • 

4-0  0 

o 

• 

m  »*  • 

*  o  o 

dd  «-4  • 

rc  o  c 

• 

X  %}>  • 

O'  o  c 

m 

• 

*4  X  « 

®  o  o 

m 

dd 

f*» 

m 

o 

f*- 

o 

o 

X 

o 

o  —  -*• 

X 

o 

O 

X 

x 

O' 

V 

o 

X 

O' 

X 

O' 

X 

O' 

-4 

(V 

X 

dd 

•“■4 

<-4 

o 

*4 

1 

^  m  in 

1 

o  m  m 

4* 

I 

o  m  m 

*4 

1 

C  m  m 

*4 

•  t 

O  O  O 

*o 

tO 

*4  <4  ® 

®  (V.  (VJ 

tC 

(V 

r-  m  m 

O  (V  (V 

& 

in 

00  IT.  CD 

x  (v  (V 

O 

44 

X  O'  co 

O'  x  X 

4C 

cc 

*C  >4  N 

x  tr.  in 

X 

o 

•  •  o 

V  vs 

V 

o 

•  •  (V 

XXX 

X 

o 

«  •  rv 

xxx 

X 

o 

•  •O' 

xxx 

X 

o 

•  •  m 

X  x  X 

Cr> 

• 

m  O'  • 

o  o 

O' 

• 

m  • 

^  o  o 

o 

• 

*-<  • 

X  o  c 

O 

• 

XX  • 

moo 

m 

• 

44  x  • 

moo 

O 

#-ri 

® 

o 

O  ^  H 

® 

•— 4 

O  —  — 

® 

w* 

c  ~  — 

X 

o  — 

X 

V. 

O' 

*v 

o 

X 

O' 

X 

O' 

X 

O' 

dd 

~d 

*-d 

X 

dd 

•d 

wd 

dd 

* 

, 

uv  m 

o  in  m 

vt- 

, 

sC  m  m 

*4 

1 

*0  m  in 

*4 

1 

40  O  O 

>0 

fv 

to  m  dd 

®  (V!  (VI 

•o 

co  o  in 

»  (VJ  (VJ 

•o 

eg 

O  >4  C 

rc  rv  r\ 

*C 

X 

m  O'  *4 

xxx 

*o 

CD 

m  O'  m 

rv  m  m 

v* 

O 

•  •  0* 

V  V  s 

■V. 

•  •  in 

XXV 

X 

O 

•  •  >£ 

xxx 

X 

o 

•  •  m 

xxx 

X 

o 

•  •  *c 

xxx 

•X 

O' 

• 

to  cc  * 

o  o  o 

O' 

m  >r  • 

o  c  o 

o 

• 

4  • 

•O  O  O 

c 

• 

x  m  • 

®  o  o 

*4 

• 

44  • 

—  o  o 

fM 

cc 

o  •—*  »■< 

CO 

(V 

O  —  — 

X 

X 

o  —  — 

X 

X 

o  -*  -* 

® 

V. 

O' 

V. 

o* 

X 

X 

O' 

X 

O' 

X 

o 

o 

o 

C 

dd 

«— 4 

#  4 

•"* 

dd 

IQ 

*4 

*c  ir*  in 

•c  in  in 

*4 

ro  m  m 

*4 

dd  jv  in 

•4 

1 

o  o 

X 

•o 

00  X  m 

®  r.  *\j 

»0 

(V 

^  V  o 

X  (VJ  (Vi 

40 

X 

4  re  CC 

x  rv  x 

*0 

«— 1 

X  O'  X 

xxx 

m 

dd 

m  x  « 

^4  m  m 

5 

•v 

a 

•  •  X 

V  V  V 

"V 

o 

•  #0“ 

XXX 

X 

o 

♦  •  »n 

xxx 

X 

c 

•  •  ® 

XXV 

X 

dd 

•  •  — • 

xxx 

<*/ 

O' 

• 

.O  >0  • 

vf  OO 

O' 

• 

*4-  ®  * 

in  o  o 

c 

• 

ej  »4  • 

moo 

c 

• 

x  *o  • 

X  o  c 

X 

• 

*4  0* 

m  o  c 

H 

(Vi 

dd 

CO 

(V 

O 

co 

m 

O  -d 

® 

m 

O  -i  — 

CO 

X 

c  •*  »* 

X 

V, 

O' 

V. 

O' 

X 

O' 

X 

c* 

X 

O' 

« 

O' 

o 

O' 

O' 

o 

CO 

o 

o 

o 

o 

— 

W 

4 

(Vi  in  in 

•4“ 

>o  m  in 

ro  m  m 

*4 

m  m 

44 

1 

*0  0  0 

35 

o 

(Vi 

O'  X  *4 

00  (Vi  (Vi 

>0 

>* 

(\1  vt  O 

X  (V  (V 

«o 

(V 

>4  -•  sC 

X  X  (V 

4 

X 

O'  m  x 

xxx 

c 

*o 

XX® 

m  m  m 

X 

o 

•  •  00 

V  V  V 

*v 

o 

•  •  m 

XXX 

X 

o 

•  •  m 

xxx 

X 

o 

•  •  *4 

xxx 

X 

o 

t  •  o 

xxx 

2 

O' 

• 

to  N  • 

O  o 

O' 

• 

«4  • 

O'  o  o 

*d 

• 

(VI  »4  • 

O  O  O 

• 

x  m  • 

o  o  o 

o 

• 

*4  IT  • 

moo 

c 

o 

d* 

CO 

o 

o  ^ 

*d 

O  — 

X 

*d 

O  —  -* 

O' 

X 

o  —  ^ 

cc 

xt 

X 

O' 

•v 

o 

X 

O' 

X 

O' 

X 

O' 

D 

O' 

O' 

O' 

O' 

O' 

0 

o 

o 

o 

O 

o 

£ 

*4 

vC  in  n\ 

* 

O'  m  m 

>4 

»4  m  m 

>4 

x  m  m 

*4 

1 

o  c  o 

w 

>o 

dd 

tt  H  CO 

oo  (v;  rv 

o 

m 

rv  rv  (Vi 

X  (V  (V 

>c 

m 

ir  —  — 

xxx 

m 

d-d 

®  ®  X 

xxx 

>r 

X 

X  m  ^1 

m  m  m 

X 

o 

•  »  N 

V  V  V 

V 

o 

•  •O' 

X  X.  x 

X 

o 

«  •  o 

xxx 

X 

o 

•  •  *4 

xxx 

X 

dd 

•  •  X 

xxx 

D5 

O' 

• 

m  x  • 

o  o  o 

O' 

• 

CO  • 

(V  o  o 

c 

• 

(V.  O'  • 

•too 

O 

• 

XX* 

X  o  o 

O' 

• 

44  — «  • 

COO 

3 

tu  W 

dd 

O 

® 

X* 

o  -t 

CO 

X 

c  -• 

X 

c 

O  -*  -* 

> 

O  X 

O' 

X. 

O' 

X 

O' 

X 

O' 

X 

O' 

!> 

Z  CO 

CD 

CD 

cc 

O' 

•* 

<  o 

o 

o 

o 

o 

X 

i_>  >r 

co  m  uv 

cc  m  in 

»4 

x  in  m 

*4 

*0  m  m 

44 

1 

ITCC 

32 

*o 

(Vi 

®  UV  ® 

O'  (M  (Vi 

>o 

ro 

(\i  in  in 

®  (V  (V 

m 

m  m  m 

xxx 

*0 

dd 

®  44  O 

«J3  X  x 

*C 

m 

m  m 

*o  m  m 

\TJ 

K  S 

O 

•  •  O' 

V  vs 

X 

o 

•  •  o 

XXX 

X 

o 

•  •  o 

xxx 

X 

o 

«■  •  *o 

xxx 

X 

d-* 

•  •  o 

xxx 

S 

1  o* 

• 

m  ®  • 

®  o  o 

O' 

• 

<4  O'  • 

o  o  o 

o 

• 

(V  O  • 

*4  0  0 

o 

• 

X  *4  • 

moo 

CO 

• 

4  4  • 

*0  o  c 

Jg 

1  (V 

dd 

(** 

rv 

o  — 

® 

m 

o  — * 

« 

m 

o  — «  *-< 

® 

dd 

C  — 

X 

>  s 

O' 

O' 

X 

X 

X 

O' 

X 

O' 

0C  x 

X 

X 

® 

§ 

<  o 

O 

o 

o 

o 

X 

X  *• 

1 

>*  m  in 

'4* 

1 

t\j  in  in 

•4* 

i 

x  m  w 

*4 

•n  m  m 

44 

1 

O'  o  c 

O  «£> 

m 

(VJ  ® 

«  (Vi  (Vi 

O 

4- 

in  o  o 

X  (VJ  (V 

n£> 

® 

in  in  ^ 

xxx 

>C 

X 

O'  o  m 

xxx 

40 

O' 

m  —  in 

*0  m  m 

< 

m  X 

o 

•  •  m 

V  V  V 

X 

o 

•  •  o 

XXX 

X 

o 

•  •  *0 

xxx 

X 

m 

•  •  CD 

xxx 

X 

o 

•  *  *4 

xxx 

2 

m 

• 

m  eg  • 

o  o  o 

m 

• 

m  O'  • 

o  o  o 

* 

• 

*4  • 

IT  O  O 

>4 

• 

mm* 

44  O  -• 

O' 

• 

*4  m  • 

44  O  O 

dd 

« 

^d 

o  -* 

® 

—4 

O  —  ~- 

cc 

**d 

o  X  x 

X 

X 

O  dd  td 

X 

< 

CC  X 

O' 

X 

O' 

X 

X 

O' 

X 

O' 

r5 

O  X 

X 

X 

w 

X  o 

o 

o 

o 

o 

• 

*■* 

1 

o  mm 

1 

O'  m  m 

4- 

i 

o  m  m 

44 

i 

m  m  m 

•4 

1 

o  o  o 

to  *o 

CD 

o  m  >o 

®  (Vi  CVl 

»c 

® 

(«  -*  >f 

®  ru  (v 

o 

o 

o  — 

x  x  X 

*C 

44 

O'  >4  44 

®  X  X 

*0 

® 

m  — *  >o 

*0  m  m 

tHU 

uu  x 

wd 

•  •  (Vi 

V  V  V 

X 

(V 

•  •  m 

XXX 

X 

m 

•  •  o 

xxx 

X 

X 

•  •  ^ 

xxx 

X 

o 

•  •  m 

xxx 

n 

o c  co 

• 

(Vi  — «  • 

moo 

® 

• 

(V  • 

o  o  o 

O' 

• 

o  o  • 

4-0  0 

O' 

• 

m  x  • 

m  c  — 

m 

• 

44  • 

X  O  O 

(Vi 

® 

(V 

O  *-H  *“* 

® 

(VJ 

O' 

® 

X 

O'  —  — 

® 

dd 

O  — - 

X 

r,i 

X 

O' 

X 

O' 

X 

® 

X 

® 

X 

O' 

W 

>o 

*0 

•c 

*0 

X 

1-3 

o 

o 

o 

o 

o 

CQ 

*4 

| 

nj  m  m 

*• 

i 

o  m  m 

4 

1 

co  m  m 

44 

1 

— «  m  gv 

"4 

• 

O  O  O 

<} 

'O 

(Vi 

*  d*  •+ 

f-  (VJ  (VJ 

*0 

*0 

m  rv  m 

®  <V  (V 

40 

O' 

>4  ®  — < 

*o  X  X 

40 

40 

mm-* 

xxx 

«© 

*o 

O  X  *4 

*0  *n  m 

X 

o 

•  •  dd 

V  v  V 

X 

O 

•  • 

XXX 

X 

o 

•  ♦  m 

x  V  s 

X 

X 

•  •  ® 

xxx 

X 

X 

•  •  x 

X  x  X 

r* 

(VI 

• 

m  o  • 

*■  o  o 

(V 

• 

mo# 

moo 

m 

• 

-d  • 

x  o  e 

m 

• 

O  *0  • 

X  o  o 

o 

• 

mm  • 

dd  dd  O 

(VI 

m  ^ 

CO 

(Vi 

o  — *  ^ 

® 

(V 

C  -*  -* 

® 

X 

o  — 

® 

«■* 

o  — • 

® 

X 

o 

X 

O' 

X 

O' 

X 

O' 

X 

O' 

*0 

•o 

>0 

40 

o 

O 

o 

o 

O 

o 

* 

1 

^  in  in 

1 

o  m  in 

>r 

-o  in  m 

44 

1 

>4  m  m 

44 

moo 

4> 

(Vi 

^  **  -• 

®  (VJ  nj 

o 

(VJ 

f-  m  m 

X  <VJ  (V 

>0 

rvj  m  x 

O'  x  X 

*o 

X 

o  ®  m 

xxx 

40 

mom 

dd  m  it 

X 

O 

•  •  ^ 

V  V  V 

X. 

O 

•  •  (VJ 

XXX 

X 

•  *  4 

xxx 

X 

o 

•  •  m 

xxx 

X 

♦  •  m 

XXV 

O' 

• 

m  o  r 

o  o  o 

O* 

• 

m  • 

(VJ  o  o 

o 

rv  m  • 

®  O  o 

o 

• 

x  m  • 

O'  o  o 

m 

m  x  • 

*4  0  0 

-* 

«W  *>4  H 

® 

o  ^  r 

® 

(VJ 

o  — 

X 

(S 

O  — 

X 

X 

o  —  — 

X 

X 

X 

O' 

v 

O' 

X 

O' 

X 

O' 

*© 

^0 

>0 

40 

X 

o 

o 

o 

o 

o 

x  ®  m 

O'  r*-  O 

(V  O  >* 

*C  44  44 

m  m  40 

•  •  m 

•  •  O' 

•  •  >4 

•  •  O 

•  •  ^ 

m  *4  • 

m  ®  • 

eg  m  « 

X  ®  * 

mo* 

o 

o  *-*  •*< 

O  — :  X 

o  -*  -• 

2 

O' 

O' 

O' 

O' 

O' 

ac 

X 

-j  > 

K 

2 

X 

-i  > 

H 

X 

-i  > 

M> 

2 

X 

—t  > 

K 

X 

-j  > 

* 

X 

o 

<  UJ  oc 

zoo 

oc 

o 

<  UJ  0C 

X  O  U 

2 

o 

<  UJ  cc 

X  Q  O 

cc 

o 

<  UJ  CC 

XO-J 

2 

o 

<  UJ  oc 

X  o  o 

UJ  0C 

>  o  < 

cc 

UJ 

>  O  < 

cc 

CC 

>  o  < 

c c 

UJ 

>  O  < 

O' 

a: 

>  o  < 

a 

CL  ~1 

w 

> 

V  -J  -J 

-» 

M 

> 

X  _J  -J 

in 

M 

> 

X  -J  -J 

m 

w 

> 

X  _J  «J 

o 

K 

> 

X  mj  mJ 

> 

z  o 

Q.  •-»  « 

z  o 

o.  — 

z  o 

Cl  -•  w 

z  o 

0.  — t  — 

z  o 

CL  ~  ~ 

X 

UJ 

<  K  H 

X  <  < 

UJ 

<  ►-  *4 

X  <  < 

UJ 

<  X  H 

t<< 

UJ 

<  x  ># 

X  <  < 

UJ 

<  x  W 

x  <  < 

> 

UJ  VO 

UJ  u.  u. 

> 

uj  m 

UJlili. 

> 

UJ  wo 

UJU  u. 

> 

uj  in 

UJ  U.  It 

> 

ui  in 

UJU.U. 

«* 

X 

< 

X 

X 

< 

X 

w 

< 

X 

X 

< 

z 

X 

r-TV! 


mfmrxr^ru 


i 


m 

CM 


1 

i 

f 

I 

l 

I 

i 

I 

I 

I 

I 

I 

I 


in 


in 

o  m  m 

in 

o  m  m 

m 

-o  m  m 

m 

-o  m  m 

m 

1 

*4  0  0 

0 

0  4  m 

©  CM  CM 

0 

®  o  m 

®  CM  CM 

>0 

4 

-0  4  K 

O'  CM  CM 

«c 

r- 

CO  CM  O' 

©  CM  CM 

<0 

4 

©  ro  © 

eg  in  m 

X 

♦  i  f\; 

\ss 

x 

t  %  m 

•M 

o 

*  4  CO 

X  X 

X 

© 

*  *  t- 

xxx 

X 

4  9  JA 

XXV 

4 

fO  «4  • 

CM  O  O 

4* 

CO  ^  4 

cm  e  o 

in 

4 

CM  CM  • 

®  o  o 

m 

• 

ro  sQ  4 

—  o  o 

© 

4 

4  4# 

CO  O  O 

o 

•4  •<  H 

CO 

O 

ON4 

® 

o 

O  -4  ** 

fx 

o 

O  «4  *4 

© 

o 

0-4-4 

N> 

X 

O' 

X 

o 

© 

X 

O' 

X 

O' 

o 

© 

o 

o 

CVI 

♦-  -4 

•M  *-l 

•4 

•H 

—4 

x  m 

e-  m  co 

o  m  m 

m 

cm  m  m 

m 

cm  m  m 

m 

O  in  m 

m 

| 

4  0  0 

M  0 

O  CM  CM 

*0 

«4 

O  «©  >0 

O'  CM  cm 

•0 

m 

h-  ©  O' 

o  CM  CM 

© 

O' 

mom 

-O  CM  CM 

-0 

-4 

lO  in  » 

co  m  m 

-j  v 

o 

t  • 

vss 

X 

o 

4  4  0 

VMM 

V 

o 

4  4  © 

XXX 

X 

o 

4  4  m 

xxx 

X 

-4 

9  t  CO 

xxx 

• 

to  co  • 

O  © 

•4 

4 

■CO1  * 

o  o  o 

% 

CM  O'  • 

moo 

•4 

9 

ro  4  • 

moo 

•0 

4 

4  CM  4 

CM  O  O 

ro 

•<4 

© 

to 

© 

® 

o 

O  -4 

® 

© 

©  -4 

« 

—4 

0-4-4 

© 

x 

O' 

X 

O' 

N* 

O' 

X 

O' 

X 

O' 

00 

© 

O' 

O' 

—4 

o 

o 

o 

o 

•-4 

in 

x  h-  -- 

0  m  m 

in 

«o  in  in 

m 

O  in  in 

in 

gs  m  in 

m 

i 

CM  C  O 

•o 

00  CM  CM 

<0 

•4 

©  O'  CM 

O'  CM  CM 

o 

4 

-O  -4  m 

fx  cm  rg 

>0 

© 

4  CM  ^ 

<0  CM  CM 

0 

,CM 

CM  -O  ro 

r*  m  m 

•  •  in 

sss 

X 

o 

4  4  CO 

VMM 

V 

O 

•  4  4 

xxx 

X 

o 

4  4  4 

XXX 

X 

—4 

«  4  O 

X  X  X 

<M 

co  4  4 

o  o  o 

CM 

4 

£  •*  • 

«o  o  o 

CO 

4 

CM  f*  * 

moo 

co 

4 

co  ro  • 

4  0  0 

f*- 

• 

4  O*  • 

moo 

—4 

OD 

■■4 

o  —  — 

f- 

m4 

0*4H 

® 

*4 

O  *4  *4 

© 

CM 

O  -4 

h- 

V. 

O' 

X 

o* 

M» 

© 

X 

O' 

X 

O' 

CO 

® 

® 

© 

o 

o 

o 

c 

o 

*4 

*• 

m 

N  N  -4 

sO  in  m 

m 

4  in  in 

VA 

©mm 

m 

cm  m  m 

m 

| 

4  0  0 

a 

0 

-0  CM  CM 

0 

•4 

O  CO  CM 

-O  CM  CM 

O 

m 

0  4  0 

®  CM  CM 

-a 

h- 

C*  0»  CM 

N  cv  rs 

0 

CO 

-4  cm  m 

co  m  m 

o 

v. 

•  •  in 

ss\ 

X 

o 

4  4  0 

VMM 

o 

4  4-0 

xxx 

X 

o 

4  9  m 

xxx 

X 

—4 

4  4  CO 

xxx 

o 

eg 

<o  4  • 

e-  o  o 

CM 

4 

4-  ®  ♦ 

n-  o  o 

co 

4 

CM  4  • 

4  0  0 

ro 

4 

ro  ro  4 

ooo 

N» 

4 

4  CM  t 

in  O  o 

X— ^ 

eg 

M 

CO 

CM 

O 

© 

CM 

O  ~4  — 

® 

CM 

O  «4  #4 

© 

O 

0-4-4 

K 

•v 

O' 

V 

O 

M. 

© 

X 

O' 

X 

O' 

h- 

X 

h- 

e- 

o 

£ 

o 

O 

O 

o 

—4 

« 

in 

r-  ao  O' 

cm  m  m 

in 

-0  m  in 

in 

cm  m  m 

in 

cm  m  m 

m 

| 

-4  0  0 

0 

«4 

O  N  CM 

0 

4- 

cm  m  « 

O'  CM  CM 

-n 

4 

O  CM  CM 

X  CM  cm 

m 

<0  Aj  0s 

h*  CM  CM 

0 

©  -4  CO 

x  in  in 

rJ. 

X 

o 

•  •CM 

\*S  V 

•v 

O 

4  4  CO 

SN\ 

x. 

O 

•  4  O 

xxx 

X 

o 

•  iN 

X  X  X 

X 

—4 

4  4  Mj 

xxx 

—4 

4 

to  -4  4 

to  o  O 

f4 

4  CM  4 

«  o  o 

•0 

9 

CM  O'  4 

O'  o  o 

-£ 

9 

CO  -0  4 

©  o  o 

X 

4 

ro  —  • 

eg  O  O 

K 

O 

H  H 

CO 

© 

o  —  •* 

f* 

o 

O 

® 

O 

O  «-4  *4 

© 

-4 

0-4-4 

f*- 

o 

X 

O' 

X 

o 

V 

© 

X 

© 

X 

O' 

s 

X 

f- 

04 

O' 

H 

£9 

o 

O 

o 

o 

o 

in 

X  O'  !*• 

O  in  in 

in 

ro  m  in 

m 

®  m  m 

m 

©mm 

in 

| 

co  O  O 

03 

sO 

-4 

f*  CM  CM 

0 

«t 

CM  ®  «t 

O'  CM  CM 

o 

ro 

ro  cd  ro 

O  CM  CM 

sO 

O' 

4  ©  X 

-0  CM  CM 

0 

O 

in  ©  o 

0mm 

w 

K 

■v 

o 

4  4  O' 

V  \  s 

X 

o 

4  4  <0 

V  V 

X. 

CM 

4  4  m 

XXX 

X 

o 

4  4  O' 

xxx 

X 

CM 

4  4  CM 

xxx 

• 

co  co  • 

CO  O  O 

o 

4 

4  4* 

CM  O  O 

o 

4 

4  O'  4 

o  o  © 

c 

4 

CO  K  4 

o  o 

« 

4 

CO  O  4 

ro  O  O 

O 

m4 

CO 

© 

O  •*  — 

® 

O  -4  «-4 

© 

0-4-4 

© 

o 

0-4-4 

r- 

M. 

O' 

X 

O 

s 

O' 

X 

O* 

X 

O' 

Q 

>0 

0 

-0 

vC 

O' 

5? 

o 

O 

c 

o 

o 

p 

in 

o  in  in 

m 

r^.  m  m 

m 

©mm 

m 

-o  m  m 

in 

f 

in  o  o 

o 

0 

4 

•4  »4  ^ 

N-  CM  CM 

0 

in  4  s 

-O  CM  CM 

-o 

•0 

©  CM  4 

CM  CM 

© 

4 

O  A-  -0 

m  CM  CM 

0 

in 

O'  4  © 

0mm 

ir 

V* 

o 

•  4-0 

S  N  V 

x 

o 

4  4  -4 

VMM 

X 

o 

4  4  CM 

xxx 

X 

O 

•  4  O' 

xxx 

X 

^4 

•  4  4 

xxx 

«S 

f*> 

« 

4  0* 

moo 

x 

4 

4  0  4 

>0  0  0 

o* 

4 

CM  «“4  4 

4  0  0 

O' 

4 

CON  i 

moo 

0 

4 

co  ro  4 

O  O  O 

pa 

lu  eg 

—4 

ao 

CM 

O  **4 

® 

CM 

O  —4  |H 

© 

CM 

O  -4  H 

© 

—4 

0-4-4 

f- 

O  m. 

O' 

X 

o 

X 

O' 

X 

© 

X 

O' 

pr* 

z  4 

4 

4 

4 

© 

N? 

<  o 
x 

O 

O 

O 

o 

o  m 

o  in  0 

Mnm 

in 

-o  in  m 

in 

4mm 

m 

©mm 

m 

1 

CM  O  O 

0 

4 

®  CM  CM 

0 

f^ 

m  ro  4 

®  CM  CM 

<3 

m 

0-  -4  4 

S  Cg  IM 

© 

4 

©  m  ro 

g)  CM  CM 

0 

f-  f-  ro 

0mm 

* 

H  S 

o 

•  •  CNJ 

VMM 

•v 

o 

4  * 

VMM 

X 

o 

4  4  ro 

XXX 

X 

© 

•  4  © 

xxx 

X 

4  4  0 

xxx 

1  oo 

• 

4-4  4 

o  o  © 

4 

4  0  4 

—  o  o 

O' 

4 

CM  CM  4 

CM  O  O 

O' 

• 

CO  *0  4 

ro  O  O 

in 

4 

ro  4  4 

moo 

05 

i  o 

*“■4  «— 4  »—4 

CO 

© 

o  —  -» 

® 

o 

O  ••  *4 

© 

o 

0-4-4 

© 

—4 

0-4-4 

r- 

< 

>-  v 

CL  't 

o 

"M. 

4* 

O' 

X 

4 

O' 

X 

4 

O' 

X 

f» 

O' 

SS 

<  o 

X 

O 

o 

o 

o 

x  in 

o  in  -* 

ciinir 

in 

•o  m  in 

Li 

cm  m  m 

in 

©  m  in 

in 

| 

0  o  o 

c 

3  0 

m 

QC  CM  CM 

>o 

4> 

4-0  0 

CM  CM 

o 

in 

h-  ro 

©  CM  CM 

-o 

co 

0  0  4 

X  CM  cm 

0 

—4 

co  ro  cm 

in  in  m 

to 

in  X 

o 

•  •  f* 

M  M  V 

"M 

© 

4  4  n 

VMM 

X 

o 

•  4  ® 

XXX 

X 

O 

4  •  m 

xxx 

X 

—4 

(  4  O' 

xxx 

CO 

• 

40* 

o  o  o 

4 

4  CO  9 

o  o 

O' 

9 

fMN  • 

CM  O  O 

O' 

• 

ro  ro  4 

4  0  0 

© 

4 

4  ®  4 

O'  o  o 

— * 

—4 

c*» 

•4 

O  — i  •* 

® 

— 4 

O 

© 

•-4 

0-4—4 

© 

—4 

o 

0 

< 

at  s 

o 

O 

X 

O' 

X 

O' 

X 

O' 

H 

o  <o 

k-  o 

CO 

o 

ro 

O 

ro 

O 

0 

o 

<; 

Q 

~  m 

CO  0 

ro 

000 

co  m  m 
ft-  cm  cm 

m 

4) 

>0 

4  ®  <M 

in  m 

S  N  Ol 

m 

«o 

4 

o  m  ® 

©mm 
c-  eg  cm 

m 

•o 

ro 

O  O'  4 

O  m  in 

K  CM  CM 

in 

0 

1 

o 

CO  0  -4 

4  0  0 
m  in  m 

UJ  X 

© 

•  •  *0 

M  S  M 

"M 

© 

4  9  4 

VMM 

X 

O 

4  4  CO 

xxx 

X 

O 

•  #m 

XXX 

X 

—4 

4  4  0 

xxx 

• 

at  to 

9 

4  0  4 

o  o  o 

c0 

• 

4  <M  4 

CM  O  O 

4 

9 

CM  C\J  • 

O'  o  o 

4 

9 

ro  *o  4 

-4  0© 

o 

4 

4  4  • 

©  o  o 

CO 

<m 

•-4 

ft- 

CM 

O  — 

» 

CM 

O  —4 

r- 

CM 

0-4—4 

© 

0-4-4 

N- 

1 

v* 

o 

o 

X 

O' 

X 

X 

© 

CQ 

eg 

o 

CM 

O 

CM 

o 

CM 

o 

& 

w 

in 

•O 

<0 

tv  cm  c- 

O  m  in 
r-  cm  cm 

m 

4 

in 

CO  o  *-* 

4mm 

f-  CM  CM 

m 

>0 

4 

O  O'  o 

4mm 

O'  CM  CM 

m 

>0 

1 

CM 

4  CM  O 

4mm 

®  CM  CM 

in 

0 

1 

O' 

m  eg  m 

O'  o  o 
cm  m  m 

CQ 

<! 

v 

o 

9  #  in 

VMM 

M* 

o 

4  •  -O 

VMM 

X 

O 

4  4  fx 

xxx 

X 

o 

•  4  © 

XXX 

X 

o 

4  4  co 

XXX 

CM 

O 

• 

4  in  • 

•4  0  0 

CO 

CM 

O 

4 

4  4* 

O  «-4 

-*  o  o 
® 

IO 

o 

9 

CM  O  4 

O 

O'  o  o 
f- 

»o 

O 

4 

CM  -0  4 

0-4-4 

o  o  o 
© 

© 

o 

9 

4  cm  4 

0-4-4 

O'  o  o 

H 

X 

CM 

o 

>S, 

CM 

O 

X 

CM 

O' 

X 

CM 

O' 

X 

ro 

O' 

O 

O 

O 

O 

O 

in 

0 

m 

H  r<  H 

4mm 
-0  CM  CM 

in 

«o 

m 

CO  ^4 

o  in  in 

*o  CM  CM 

m 

'O 

CM 

4  ®  CM 

4  in  m 

C-  CM  CM 

in 

«o 

1 

•4 

m  x  m 

-0  mm 

X  CM  CM 

m 

0 

£■ 

4-4  0 

o  o  o 
cm  m  m 

X 

o 

9  4  CM 

X  X  X 

•m 

o 

4  4-0 

VMM 

X 

o 

•  4  4 

XXX 

X 

o 

4  4  © 

s  M  v 

X 

o 

•  4  m 

xxv 
CM  O  O 
v 

-4 

• 

4  *4  4 

—4  —4 

'too 

© 

•4 

• 

4  in  4 

©  (N  «4 

4  0© 

® 

CM 

•4 

9 

CM  CM  # 

0-4^ 

h-  O  O 

X 

CM 

• 

CM  -0  4 

O  ^  —4 

©  o  o 

o 

CM 

4 

4  4  • 

O  *4  *4 

X 

o 

o* 

X 

O' 

X 

o* 

X 

O' 

*4 

•4 

CM 

o 

© 

o 

o 

O 

I 


OC 


X 

-J  > 

ft# 

X 

o 

<  UJ  aL 

X  Q  O 

U>  OC 

>  O  < 

OL 

a.  o 

M 

> 

X  J  _J 

V 

z  o 

a.  -4  — 

w 

UJ 

<  P-  K 

X  <  < 

> 

UJ  CO 

UJ  u.  u. 

< 

X 

X 

X 

-J  > 

ft# 

CL 

u 

<  uj  oc 

X  O  o 

UJ 

>  o  < 

© 

“5 

ft# 

> 

x  -J 

z  o 

a  —  -4 

UJ 

< »-  ft# 

X  ^  < 

> 

uj  m 

UJU.U- 

< 

X 

»- 

X 

-J  > 

ft# 

X 

o 

<  UJ  QC 

x  a  o 

QC 

>  Q  < 

QC 

00 

ft# 

> 

z  o 

X  -J  -J 

a.  «  — 

UJ 

<  K  ft# 

x  <  < 

> 

UJ  LO 

UJ  u.  u» 

< 

X 

X 

X 

— J  > 

ft# 

QC 

o 

<  UJ  QC 

x  a  o 

UJ 

>  o  < 

QC 

1/1 

ft# 

> 

X  -J  -J 

z  o 

(LW4 

UJ 

<  ft- ft# 

X'f  < 

> 

ULJ  LO 

uj  u.  li¬ 

< 

X 

ft- 

X 

-1  > 

ft# 

X 

u 

<  UJ  QC 

TOO 

OC 

>  o  < 

QC 

u 

ft# 

> 

z  o 

X  J  -J 

OL  -4  — . 

UJ 

<  ft-  ft# 

x  <  < 

> 

UJ  LO 

uju.il 

< 

X 

p~ 

I 

B-10 

I 


rmmrr^r 


I 


IT 

<V 

in 


-J 


sc 

c 


o 

CV 


IT 

O 


■c 


4 

o 


J 

in 

o 


i 

„+ 

o 


fV  O  N 
•  «  O 


'*•'  cr  — . 
•  •  m 

•■n  t\  • 


o 

vO 


m  4  n 

•  •  rv 


4 

e 


>c 


o-c 

•  •  <c 

sC  • 


g 

c 

K 

O 

*0 
, c 

rv  X 

£ 

N. 

rv 

O  • 

»>  X. 

M 

U.  O 

S4 

£3 

o  \ 

o 

Z  re 

<  c 
I 

o  c 

vO 
if  'v 
I  or 
I  O 
>-  n 
a  rv 

<  O 

r 

y  o 

O  'C 

o 
rv 
ft  ^ 

a  — 

*-  c 


m 

o 


>r  o  4 

♦ 

CO  • 


4—0 

•  •  c 

r*-'  • 


— *  m 

in  «r 


ac  x 

c 


i 

o 


•n  p»  o 

•  •  o 

■**  O'  • 


I 

4 

O 


m  vf  -f 

•  *  44 

«*•  o  • 

-4  44  44 

O' 


r~  it  in 
4  fN.  r^ 


rv  c  c 

h- 


«C  n  n 
<r  i'  fv 


<  x  n 

r  rv  rv 


O'  c  c 


«f  j'  .n 

fN  CV  fS. 


rv  o  C 

X 


4  *v*  tv 

s  s  s 

4  o  o 


4  4  n 

«n  r\  rv 
ws 
x  C  C 


C  If 

cr  n  \ 

N  V  S 

—  o  o 


O  4  *r 
r-  rv  ' 


c  4  n 

m  rv  rv 


4 

c 

o 


4 

C 


4 

4 

Ns 

4 


4 

O 


c 


J" 

4 


I 


C 


I 


c 


I 

rv 

O 


I 

rv 


I 

•v 


If  p- 

•  •  <v 

*r  o  • 
C  —  — 


vf  's 

•  •  «n 

c  —  — 

o 


h-  — 

♦  •  o 

x  n  * 


x  o  4 

«  •  <j 

r**  pr*  * 


*V  «*  <T 

•  •  *n 

>r  • 
c  — *  ♦-« 
o 


t-  x  <\j 
•  •  4 

x  rv  • 


n-  c»*  **• 

«  •  x 


n  4- 

**  4  • 
C  —  — 

o 


x. 

4. 


rv 

o 


i 

o 


x  m  x 
n*  rv  rv 


l 

4  n  o  4 

o  •  •  4 

•  XX* 

C  —  — 

O' 


4 

T 

X 

X 

r  n 

X 

•C 

c  x  X 

4 

rv 

rv 

< 

rv 

x  r— 

x  rv  r*. 

X 

rv 

— • 

c  c 

x  rv  \ 

-v 

V 

s 

V 

• 

•  rv 

V  V 

Vs 

Ns 

X 

• 

♦  'V 

Ns  ^  ^ 

rv 

C 

e 

r- 

rv 

M  • 

X  o 

c 

fN 

• 

cc 

c  • 

CO  O  — 

f- 

rv 

—*  w— 

X 

%. 

o 

tv  *v 

X 

N, 

cr 

X 

X 

c 

o 

- 

X 

X 

CC  X 

X 

xxx 

c » 

rv 

X 

-*> 

o  ^ 

X  *V' 

rv 

X 

tz 

PT" 

r«* 

X  rv  tv 

V. 

*>v 

V 

-v 

M 

• 

*  m 

V 

Ns 

>S 

«-4 

• 

•  X 

Ns  Ns  Ns 

4 

O 

C 

O' 

• 

fT* 

rv  • 

O'  c 

o 

• 

4 

X  • 

X  o  o 

X 

o 

o 

«4  «*4 

ac 

o 

O 

— «  44 

X 

•v 

O' 

Ns 

>• 

x 

X 

c 

o 

X 

X 

X 

c  X  X 

X 

rv  u  x 

X 

rv 

rv 

X 

X 

X 

x  -n 

r«-  <\i  rv 

X 

CC 

rv 

O'  co 

t-  tv  tv 

Ns 

■V. 

■V 

• 

•  X 

V  s 

V. 

Ns 

!■  4 

« 

•  rr> 

N.  Ns  Ns 

O' 

c 

O 

o 

• 

r* 

X  • 

cc  o 

O 

o 

• 

4 

In  • 

X  c  o 

X 

rv 

C 

*4  ^ 

CO 

rv 

C 

^  44 

X 

*N* 

a* 

Ns 

O' 

4 

4 

O 

o 

X 

X 

X 

xxx 

X 

rv  x  x 

X 

n. 

rv 

X 

rv 

-4  X 

X  rv 

rv 

X 

rv 

X 

O'  fN. 

X  rv  rv 

V 

V. 

• 

•  X 

\  V. 

Ns 

tv 

• 

•  CO 

S  V  V 

X 

c 

o 

=c 

rv 

4  • 

X  C 

o 

cc 

« 

4 

X  • 

c  o 

X 

<v 

c 

X 

(V 

C 

44  <4 

X 

o 

Ns 

o 

rO 

PO 

O 

c 

c 

X 

X 

X 

1 

4  X 

X 

X 

4  X  X 

X 

1 

>0 

*v 

rv 

m-4 

r~t 

X  o 

X 

rv 

X 

X 

—4 

x  r* 

X  rv  rv 

X 

o 

4 

X  X 

*n 

•v. 

V 

'v 

o 

• 

•  X 

V.  v 

Ns 

Ns 

^  ' 

9 

•  cc 

V  Ns  ^ 

Ns 

44 

• 

•  c 

o- 

c 

o 

N- 

» 

rv 

rv  • 

4  C 

o 

r- 

• 

4 

X  • 

4  0  0 

44 

• 

4 

O'  • 

X 

o 

O 

^4  ^*4 

CO 

o 

O 

44  44 

X 

44 

O 

44 

> 

a* 

Ns 

O' 

**• 

m 

X 

o 

c 

o 

o 

X 

X 

X 

t 

CC  X 

X 

X 

O  X  X 

X 

1 

X 

rv 

rv 

X 

rv 

4  m 

X  rv  rv 

X 

X 

«-4 

tv  X 

X  rv  rv 

X 

X 

X 

4  r- 

\ 

•v. 

V. 

O 

• 

•  o 

V  V  N 

'N 

0-4 

« 

•  4 

svs 

s 

44 

• 

•  X 

X 

O 

o 

• 

rv  cc  • 

CC  o  o 

—* 

• 

4 

pr»  • 

IW  o  o 

X 

• 

4 

o  • 

X 

^-4 

C 

CO 

•— « 

O 

4  4 

X 

rv 

44 

O 

fN  fN 

V 

O' 

Ns 

o 

Ns 

CO 

rv 

tv 

X 

o 

o 

o 

<-* 

X 

X 

X 

1 

rv  X  x 

X 

rv  x  x 

X 

1 

•VI 

rv 

X 

rv 

—4 

rv  rv 

f^-  rv  rv 

X 

CC 

rr*. 

X 

•n.  rv  rv 

X 

o 

4 

X  rv 

N» 

V. 

\ 

V. 

o 

• 

•  O 

V  s 

Ns 

•-* 

• 

•  X 

N  V  V 

Ns 

44 

• 

•  4 

X 

c 

—4 

• 

rv 

O'  • 

X  o  o 

• 

4 

4  • 

X  o  o 

4 

• 

4 

rv  • 

C' 

M 

C 

cc 

(V 

O 

44  44 

X 

-v 

O 

44  44 

V 

O' 

N. 

c* 

N 

O' 

^-4 

•—4 

rv 

o 

c 

o 

X 

n 

X 

» 

x  x 

X 

X 

m  x  x 

X 

1 

r^> 

rv 

-V 

x 

rv 

C0  'V 

x  rv 

nj 

X 

44 

X 

CC  fN. 

X  rv  tv 

X 

O' 

4 

O  X 

"S. 

s 

■v 

V. 

O 

• 

•  4 

V  s 

Ns 

Ns 

w-» 

• 

•  O' 

N.  Ns  Ns 

Ns 

o 

• 

•  X 

4 

O 

O 

C7> 

rv 

rv  • 

X  o 

c 

O' 

• 

m  r»  • 

4  0  0 

4 

• 

4 

X  • 

X 

o 

O 

—4  —• 

cc 

c 

o 

44  44 

X 

O 

C 

44  44 

-V 

O' 

Ns 

cr 

Ns 

O' 

rv 

rv 

rv 

-• 

~- 

O 

rv 

X 

X 

n 

. 

rv  X 

X 

X 

rv  x  x 

X 

i 

X 

rv 

rv 

X 

rv  rv  x 

C*  'V 

rv 

X 

4 

o 

fN  X 

O'  rv  rv 

X 

fN. 

fN 

(S,  x 

\ 

"V. 

v. 

• 

•  -n 

V  V 

Ns 

Ns 

O 

• 

4  O' 

N.  Ns  Ns 

Ns 

o 

• 

•  44 

C 

C 

T 

• 

— « 

rv  • 

4  O 

c 

CC 

• 

ro 

r—  • 

4  C  O 

O' 

• 

4 

o  • 

X 

T-* 

o 

«M  —4 

n- 

•4 

O 

44  H 

fN 

^4 

O 

44  4 

N 

Ns 

O 

Ns 

O 

44 

— 

o 

X 

X 

X 

X 

1 

x  x 

X 

X 

t\l  x  x 

X 

1 

C' 

rv 

rv 

X 

r*' 

X  C“ 

o-  rv 

rv 

X 

h- 

rv  rv 

O'  rv  rv 

X 

rv 

rv 

x  — * 

V, 

V 

•s. 

• 

•  *VJ 

v*  *v 

Ns 

Ns 

o 

• 

•  *N 

\  v  s 

Ns 

# 

•  X 

- c 

o 

o 

CO 

• 

—4 

—•  • 

O'  O 

o 

• 

rv 

cc  • 

O'  o  o 

X 

• 

4 

44  « 

f- 

rv 

c 

*4  »4 

r- 

o 

-4  tv 

fN 

rv 

O 

44  44 

N 

e- 

Ns 

O' 

N. 

O' 

o 

c 

tv 

I] 


X 

X 

X 

— 1 

> 

H 

X 

X 

— J  > 

K 

X 

-J  > 

if 

X 

X 

-J  > 

if 

-1  > 

X 

o 

< 

uj  or 

X  o  u 

X 

o 

<  uj  a 

X 

c 

o 

X 

o 

<  uj  ac 

X  O  O 

ac 

o 

<  U.1  Qt 

x  o  o 

X 

G 

<  UJ  oc 

UJ 

X 

> 

o  < 

cc 

UJ 

>  o  «t 

X 

ac 

>  cs  < 

X 

UJ 

>  O  < 

ac 

ac 

>  c  < 

a 

-5 

»€ 

> 

Ns  -J  _J 

"5 

if 

> 

N. 

— J 

— J 

X 

if 

> 

Ns  «sJ  sJ 

X 

if 

> 

N.  „J  .J 

o 

K 

> 

>- 

z 

o 

G.  —  N4 

z  o 

a. 

44 

M 

z  a 

G.  44 

z  o 

0.-44 

z  o 

UJ 

< 

►-  if 

X  <  < 

UJ 

<  *-  M 

X 

< 

< 

UJ 

<  »-  K 

X  <  < 

UJ 

<  *-  if 

X  <  < 

UJ 

<  ►-  if 

> 

UJ 

X 

UJ  Us  u. 

> 

UJ  X 

UJ 

Us 

UL 

> 

UJ  X 

UJ  \L  U. 

> 

Uj  X 

UJ  u.  u. 

> 

UJ  X 

< 

X 

1— 

< 

X 

< 

X 

►- 

< 

X 

h- 

4 

X 

B-ll 


X!T 


TEMP/RH*  80/22  73/21  78/46  71/59  69/5?  76/50 

FAIL  D  0/50  0/60  0/50  0/50  0/50  0/50 

FAR  0/50  0/50  0/50  0/50  1/50  0/50 


f 


-s 


1 

1 


f 


t 

\ 


a 


% 


CQ 

2 


n 

w 

CQ 

< 

H 


* 

m  m  m 

•t 

©mm 

't 

*0 

© 

m  in  cm 

©  CM  CM 

*0 

© 

O'  CM 

*0  CM  CM 

V 

m 

©  m  m 

\  V  M 

“M 

m 

4*  <'*;  4. 

M  M  M 

•M 

m 

• 

O'  o  • 

N  O  O 

m 

• 

o  o  • 

©  o  © 

CO 

CM 

•  •  m 

« 

CM 

•  •  m 

CO 

CM 

•s, 

Ns 

—4 

"V 

CM 

CM 

CM 

►-  -4 

0-4 

•M 

0-4  44 

X  4* 

l 

*0  in  in 

* 

1 

cc  m  m 

* 

—  -0 

CM 

CM  w  CM 

®  CM  CM 

*0 

© 

f~  r** 

©  CM  CM 

*0 

-J 

*0 

30  —4  44 

VMM 

M* 

m 

o  cn  *0 

M  M  M 

M*. 

o 

. 

O'  o  • 

CM  O  O 

o 

• 

o  o  • 

O'  o  o 

H 

m 

•  t  *4 

X 

m 

•  •  cn 

r- 

o 

V 

Ns 

#•4 

'M 

44 

W4 

CM 

44 

** 

't 

©mm 

m  m  m 

* 

© 

4S 

O  ©  CM 

co  <v*  cm 

© 

CM 

*0  0  4" 

h-  CM  CM 

•c 

V 

CM 

©  CM  O 

\\*v 

m 

-4  4  O' 

SMS 

•M. 

© 

• 

O'  ©  • 

moo 

O'’ 

» 

C  O  • 

s-  o  o 

o 

© 

4  .CM 

cc 

© 

•  •  m 

00 

s 

M. 

•>4 

V 

1 

m  m 

* 

1 

o  m  m 

>0 

00 

4C0  1T 

©  CM  CM 

*0 

© 

*0  s* 

O  «M  CM 

*0 

V. 

X 

CM  CC 

MM  M 

M 

*0 

O  r* 

*o 

M  M  M 

V 

o 

« 

©  o  • 

*4*  O  O 

© 

. 

o  o 

. 

CM  O  O 

© 

CM 

4 

•  CM 

*4 

*  • 

m 

r- 

cv 

■M. 

o 

O 

o 

~4 

•* 

©mm 

cm  m  m 

•t 

*0 

«4 

h- 

•-*  O 

*0  CM  CM 

>0 

CM 

CM  ® 

X 

*C  CM  CM 

o 

M 

© 

© 

•M  #4 

M  M  M 

N» 

00 

(MOS 

M  M  M 

M 

© 

. 

© 

©  • 

o  o  o 

© 

• 

©  o 

• 

-4  0  0 

O 

CM 

• 

•  *-• 

© 

CM 

.  • 

0* 

C* 

V. 

«"4 

V. 

© 

© 

© 

o 

O 

o 

©  m  in 

o  m  m 

** 

•o 

m 

•om-4 

CM  CM 

o 

CM 

*4  (Nj  CD 

®  CM  CM 

>0 

X. 

CD 

©(Mm 

MM  M 

M 

f- 

CM  -x 

tmd 

MSN 

■M 

o 

• 

© 

o  • 

400 

O 

• 

O  O 

• 

moo 

• 

•  CM 

CC 

—4 

•  • 

^4 

X 

«-4 

v« 

■M 

^4 

X. 

© 

© 

© 

o 

O 

© 

*• 

sf  m  m 

cm  m  m 

* 

*0 

cn 

X  CM  O 

O  CM  CM 

•© 

® 

m 't  cm 

©  CM  CM 

© 

-4. 

O 

©  CM  CM 

MMM 

*M 

^4 

cm  x  m 

MMM 

M. 

© 

• 

©  ©  • 

o  o 

© 

« 

O  O  • 

©CO 

© 

Ui  -4 

^4 

•  •  nj 

CD 

•  •  m 

X 

CM 

© 

'M 

M 

z  X 

00 

X 

<  o 
x 

o 

o 

U  *4- 

O  CM  CM 

©mm 

'4' 

•4  m  in 

N* 

O 

CM 

h-  CM  CM 

•© 

sn 

mm© 

n  n< 

© 

M  M 

CV 

©  CM  CM 

MMM 

M, 

0-4 

-4  o  f 

MMs 

M. 

1  © 

t 

©  ©  • 

-4  C  ~ 

© 

• 

o  o  • 

CM  ©  © 

o 

1  CM 

•  •  CM 

SO 

CM 

•  • 

X 

>•  M 

■M 

44 

N. 

ac  s- 

r- 

Ss 

<  O 

X 

o 

o 

X  4 

! 

cc  m  m 

m  m  «n 

sT 

S'© 

*© 

r-  oc  *t 

CC  CM  fM 

o 

x  ©  m 

cv 

© 

1/3  V. 

O 

X  CM  X 

MMM 

V 

o 

—4  m  cc 

MS*, 

Ns 

m 

4 

©  o  • 

o  ©  o 

m 

• 

O  o  • 

CM  O  © 

>4* 

•  .CM 

•^4 

•  •  ff> 

X 

O'  N* 

•M. 

44 

>s, 

©  c- 

n* 

t' 

l-  o 

o 

© 

O  '4- 

1 

co  m  m 

1 

*t  m  m 

<  •© 

X 

•tom 

®  (M  CM 

>0 

o 

W  ®  O 

n.  fM  CM 

© 

Q.  ^ 

m 

®  CM  © 

MMM 

CM 

O  44  ® 

MMM 

M 

<  © 

• 

©  o  • 

40  3 

© 

• 

CO* 

<  O  O 

O  CM 

•  •  CM 

® 

CM 

44 

•  t  «4 

X 

o 

"s, 

^4 

Ms 

*0 

*© 

s- 

o 

O 

o 

't 

I 

•4*  m  m 

-4“ 

I 

cm  m  m 

*© 

CM 

Ui  H  O 

®  CM  cm 

O 

cm  n*  ® 

f**  CM  CM 

© 

■N. 

CM 

X  >4“  -4 

MMs 

•v 

^4 

^4  44  >0 

MMM 

Ms 

m 

• 

©  O  • 

o  o  o 

fM 

• 

o  o  • 

mo© 

m 

CM 

•  •  -4 

® 

CM 

•  •  44 

X 

CM 

M* 

V. 

44 

Ms 

•© 

WD 

© 

o 

O 

o 

1 

x  m  m 

© 

o 

mm© 

©  CM  CM 

Ms. 

* 

x  m  m 

MMM 

o 

CM 

Ms 

© 

o 

• 

©  O  • 

•  •  m 

©  ©  © 
fM 

*4* 

1 

m  m  m 

*4" 

© 

X 

©  44  © 

c-  CM  CM 

© 

Ms 

m 

040 

MSS 

Ms 

o 

• 

o  o  • 

©  ©  o 

CM 

CM 

*  •'t 

C  J 

Ms 

44 

Ms 

© 

© 

o 

o 

-<  n  o 
®  o  t-  r- 

•  o  o  • 

•  •  m 


I 

m  h»  cm 

©  CO  N 

•  ©  o  • 

*  ♦  44 


x  N-  f*-  o 

m  O'  OS 

•  0*0# 

•  * 


o  m  — *  44 

CM  ©  N.  44 

•  ©  O  • 

•  •  CM 


m  cm  -*  © 

O'  ©  m  m 

•  CO* 

•  •  m 


•*  ©  -*  fM 

fM  m4  f*\  O 

•  o  ©  • 

— *  •  •  m 


m 

m 


©  ©  X 
O  m  m 

o  o  • 


o  s  (T\  O' 

■*•  o  .-•  <m 

•  o  ©  • 


©  t'  S  O 

m  cros 

•  a  o  • 


I 

m  r\j  ©  rg 

O  ©  fM  © 

(■  ©  O  • 

•  •  CM 


I 

m  cm  co  •* 

•4  ^  »4  QO 

•  ©  o  • 


^ 

©  «->  N* 

O'  ©  • 

•  •  4-f 


r»  m  m 

* 

©mm 

m 

1 

©  CM  CM 

© 

X 

x  f-  m 

©  CM  CM 

© 

m 

cv»  ox  m 

S  M  M 

Ms 

44 

m  © 

MMM 

Ns 

© 

44  m  x 

*4*  O  O 

X 

• 

o  o  * 

CM  O  O 

© 

V 

o  o  • 

X 

CM 

•  •  m 

X 

CM 

♦  •  m 

N. 

44 

N. 

44 

CM 

0-4 

44 

o 

cm  m  m 

't 

1 

m  m  m 

m 

1 

®  CM  CM 

© 

X 

040 

X  CM  CM 

© 

m 

m  ©  m 

s  s  s 

V 

© 

o  *r 

SMS 

Ns 

X 

44  m  m 

CM  O  O 

44 

• 

o  ©  • 

—  o  © 

fM 

« 

o  o  * 

X 

o 

•  • 

X 

© 

•  m  m 

Ms 

44 

N. 

44 

CM 

44 

•4 

o 

©mm 

1 

sf  m  m 

•f 

i 

X  CM  CM 

© 

© 

©  ©  fM 

X  CM  CM 

© 

© 

cm  m  © 

MMM 

Ms 

o 

4H  CM  © 

S  Ns  Ns 

Ms 

© 

44  m  cm 

©  ©  o 

o 

• 

©  o  • 

•COO 

fM 

• 

o  o  • 

X 

w-4 

•  «  41 

X 

44 

•  •  m 

Ns 

^4 

•M. 

44 

44 

CM 

44 

44 

•4-  m  m 

*4* 

1 

o  m  m 

I 

X  Cm  cm 

© 

© 

O  f-  X 

O  CM  cv 

© 

44 

x  m  n- 

MMM 

Ms 

© 

44  —  © 

S  M  M 

© 

44  .4  ^ 

X  o  o 

o 

. 

o  o  • 

CM  O  © 

fM' 

• 

©  o  » 

K- 

CM 

•  *  — ' 

fs. 

CM 

•  •  44 

>s 

44 

N. 

*4 

o 

44 

44 

<m  m  m 

o  in  m 

© 

1 

n*  CM  CM 

© 

© 

m  f*  <3 

fM  fM  CM 

© 

44 

m  ©  © 

MMM 

N. 

in 

CSJ  44  © 

MMM 

»*s 

fM 

^  o  X 

©  o  o 

© 

• 

©  o  • 

X  O  © 

© 

• 

o  o  • 

© 

m 

«  .44 

X 

CM 

•  * 

•m 

0-4 

Ms 

44 

© 

© 

o 

—4 

m  m 

o  tr.  n 

1 

fM  CM  CM 

© 

m 

©mm 

fM  fM  CM 

© 

m 

<2  X  © 

Ms  Ms  Ms 

Ms 

cs. 

CM  CM  © 

SMS 

Ns 

© 

44  O  fM 

mo© 

44 

• 

©  o  • 

>4*0  0 

m 

» 

o  o  • 

© 

44 

0-4 

•  •  r . 

© 

o 

•  • 

>*- 

*4 

M. 

44 

© 

o 

© 

•4-  m  m 

©mm 

'f 

1 

©  C\j  CM 

© 

fM 

CD  >t  -t 

fM  fM  CM 

© 

o 

m  x  fM 

MMM 

Ms 

44 

m  m 

MMM 

N. 

fM 

4S  0—4 

moo 

o 

• 

o  ©  • 

CM  O  O 

•4 

• 

o  o  ♦ 

X 

CM 

•  •  m 

X 

44 

•  .44 

Ms 

44 

Ns 

44 

X 

© 

o 

o 

<\  in  m 

*4* 

©mm 

I 

©  CM  CM 

© 

m 

f*  fM  m 

©  CM  CM 

© 

m  -4  N* 

MMM 

Ms 

o 

(M  CM  © 

Ns  Ns  Ns 

Ns 

© 

44  O 

©  o  o 

o 

• 

©  o  • 

©  ©  © 

44 

• 

©  o  • 

© 

m 

44 

•  •  CM 

X 

CM 

•  •  -fr 

Ns 

44 

Ns 

44 

fM 

X 

o 

o 

cm  m  m 

«4* 

{ 

m  m  «n 

«*• 

f 

n-  CM  cm 

© 

© 

cm  m  © 

®  CM  CM 

© 

© 

in  fM  m 

SMS 

Ms 

*4- 

—  m  «4 

MMS 

Ms 

© 

—  m  © 

>4-  O  O 

** 

* 

o  o  • 

-«•  o  o 

X 

c 

©  o  » 

X 

44 

.  •  m 

X 

CM 

•  •  m 

Ms 

44 

Ns 

44 

fM 

fM 

© 

© 

cm  m  in 

«4- 

1 

©mm 

* 

% 

X  CM  cm 

© 

m 

nj  ©  -c 

U  «M  cm 

© 

m 

x  m  cm 

MMS 

V 

't 

©  44  © 

MNV 

'v 

CN 

4.tlV 

CJOO 

44 

« 

OO  • 

m  o  © 

m 

« 

o  o  * 

X 

o 

CM 

♦  .4* 

n 

•  * 

's 

N 

«4 

f* 

n* 

o 

x  *n  *n 

i 

;s  m  *.“ 

.4. 

, 

©  CM  CM 

© 

c 

fM  M  ® 

fM  f\J  f** 

© 

X 

r  c  m 

MM  v 

M 

© 

©  Csl  *M 

Ns  N  m^ 

Ns 

^r. 

—  CM  X 

o  o  e 

Tx 

r 

©  o  « 

44 

• 

©  O  • 

® 

N; 

*  *  »V» 

CO 

4< 

•  4  CM 

"N. 

4^ 

Ns 

44 

© 

© 

o 

o 

©mm 

© 

1 

m  m 

•f 

1 

©  CM  cm 

© 

CM 

©  m  © 

>•  CM  CM 

© 

© 

C*  4«  + 

MMM 

N. 

O 

■~4  t+\  <t 

sss 

N. 

CM 

44  m  o 

©  o  o 

CM 

• 

©  o  ♦ 

©  o  © 

© 

♦ 

o  ©  • 

CM 

»  •  m 

X 

o 

•  •  m 

Ms 

«• 

Ns 

44 

© 

m 

© 

© 

CO  o  o 
m  m  m 
sss 

4*0  0 


^  O  O 
m  m  m 
s  s  s 
'T  O  O 


O  > 

©  m  m 


roo 


CM  O  O 
•«j*  m  in 
sss 
©  o  o 


r-  o  o 

«$•  in  m 


c-  O  o 

in  m  in 


CM  O  © 
CO 


moo 

©mm 

SNS 
00  o  o 


m  O  O 

*0  in  in 


(MOO 

CO 


•coo 
©  «n  m 

V  \  V 
CM  O  O 

a> 


o  o  o 
oxi n 
s  s  \ 
fM  O  © 

fM* 


•n  o  o 
in  m  m 

^  \  N 
-«  ©  © 
ac 


moo 
m  m 
s  ss 
©  o  © 


30  C\J  — « 
33  --  CM 
©  ©  • 

•  •  —• 


m  s*  -o 

*4  fC\ 

o  o  • 
•  •  m 


M  ^ 

©  *■<  © 


0*0. 


c  ~  + 

-‘'TO 
©  ©  • 


cm  ©  *■ 
CM  CM  in 

o  o  • 

•  *  CM 


a 

o 

o 


CQ 

y 


CQ 

« 

O 

H 

M 

O 

s 

< 

O 

y 

>-4 

H 

i* 

O 

a 

H 

a 

w 

►4 

« 


J 

S 

£ 

fS 

a 

O 

co 


i* 

W 

< 

3 

§ 

jQ 

< 

e* 

a 


«r 

i 

iU 

W 

a 

CQ 

5 


1 


t/> 

U 


i 

•J  > 

in 

u 

<  uj  ac 

I  Q  U 

U4  M3 

>  O  < 

X 

a  -> 

M 

> 

M  J  «J 

> 

2  O 

CL  —  4- 

f- 

UJ 

<  »-  »• 

I<  < 

> 

tu  m 

UJ  U.  Us 

< 

X 

►- 

O 

X 

-J  > 

tc 

o 

o 

<  u.  ac 

X  Q  O 

UJ 

>  o  < 

X 

”3 

H 

> 

z  © 

S  J  J 

X  44  04 

UJ 

<  f-  •# 

> 

uj  m 

UJ  u.  Us 

< 

X 

f- 

-i  > 

•c 

m 

O 

<  IU  Of 

x  ©  e 

o 

>  Q  < 

X 

m 

r* 

> 

Z  © 

N.  -J  ^ 

SL  4-  4- 

UJ 

<  ►*  H 

X  <  < 

> 

uj  in 

UJ  U.  Us 

< 

X 

in 

X 

-J  > 

»♦ 

U 

u 

<  uj  x 

X  Q  V 

UJ 

<* 

>  Q  < 

X 

in 

> 

z  o 

SJ  J 

a.  44  4- 

UJ 

< »-  * 

X  <  < 

> 

uj  m 

uj  u.  a 

< 

X 

X 

-J  > 

M 

m 

o 

<  UJ  X 

X  O  o 

V** 

>  O  < 

X 

U3 

> 

Ns  «J  -J 

z  © 

X  -*  4- 

uu 

X  <  < 

> 

uj  in 

UJ  U.  u. 

< 

X 

*4 

B-12 


-* 

r ' 

* 

!  v— ,->* 

S' - 

c 

c 

« 

Cm 

IT 

co  m  m 

m 

1 

PM  < 

m 

cm  m  m 

m 

©mm 

m 

I 

o  o 

*0 

m 

X  CM  CM 

*© 

K. 

st  *0 

X  CM  CM 

m 

>0 

®  O  P-H 

©  X  PS' 

m 

CM 

o  o  r. 

X  CM  PM 

m 

m 

O'  CM  x 

cm  m  m 

<M 

O*  CM  *0 

XXX 

X 

o 

•H  ffl 

xxx 

X 

in 

O'  cn  m 

xxx 

X 

CM 

OH  OH  O 

xxx 

X 

CM 

o  m  p-h 

xxx 

4 

• 

O'  ©  • 

4  o  o 

4 

« 

o  o  • 

moo 

in 

• 

O'  o  • 

pn  o  C 

m 

• 

o  o  # 

moo 

© 

o  o  • 

CM  O  O 

o 

•  •  CM 

« 

O 

•  *  n 

cc 

o 

•  ♦  pn 

© 

o 

*  0 

» 

^4 

•  •  m 

X 

v. 

X 

X 

X 

pH 

X 

hpH 

o 

O 

o 

o 

*4 

X  -H 

*»H 

pH 

pH 

o 

•art  44 

x  in 

o  x  m 

•<0  m  in 

in 

1 

'O  in  in 

m 

pm-  m  m 

m 

c  m  m 

in 

| 

44  O  O 

—  m 

m 

X  CM  CM 

*C 

st 

O'  cc  ® 

O'  CM  CM 

•o 

CM 

cn  a©  0* 

C  CM  CM 

m 

X 

x  m  4* 

X  CM  CM 

m 

oH 

m  4  O' 

cm  m  m 

-j  N. 

n. 

O'  CM  x 

XXX 

X 

o  —  x 

xxx 

X 

O 

C  pm  in 

xxx 

X 

o 

pH  ff  4 

xxx 

X 

X 

p-h  o  m 

xxx 

^1— 1^ 

—* 

• 

0*  o  • 

m  O  C 

44 

• 

o  o  • 

o  o  o 

• 

o  o  • 

m  —  o 

pH 

• 

O  O  i 

4  0  0 

X 

• 

o  o  • 

©  O  o 

* 

m 

•  »  M 

CO 

m 

•  •  «-H 

as 

o 

pH 

•  •  ry 

© 

o 

•  •  m 

© 

CM 

•  • 

X 

■u 

x 

X 

X 

pH 

X 

pH 

X 

P-H 

6 

a? 

cc 

O' 

o 

CM 

O 

O 

o 

o 

o 

in 

1 

m  m  m 

m 

1 

o  m  m 

in 

m  m  m 

in 

) 

o  m  m 

m 

1 

4  0  0 

m 

CM 

If*  Cv  *0 

O'  CM  CM 

m 

•  4 

CC  o  CD 

O'  «M  CM 

m 

o 

X  x  o 

X  CM  PM 

m 

4- 

m  O'  m 

O'  PM  CM 

m 

O' 

O'  ©  m 

m  m  in 

TO 

o 

X 

CM 

00  sT  <M 

XXX 

X 

in 

O  cn  0* 

xxx 

X 

•** 

O'  o  x 

xxx 

X 

•-H 

oH  CM  © 

xxx 

X 

cv 

p-h  CM  x 

xxx 

m 

• 

O'  o  • 

-oeo 

<M 

• 

O  o  • 

x  o  o 

m 

• 

o  o  • 

cm  O  o 

m 

• 

o  o  • 

o  o  o 

oH 

• 

o  o  • 

CM  O  O 

«m4 

•  •  4 

X 

*-» 

•  •  CM 

X 

•  • 

© 

p— p 

•  •  CM 

© 

•  •  CM 

® 

V. 

X 

•— 

X 

X 

^4 

X 

CQ 

CO 

cc 

© 

a 

o 

o 

O 

o 

a 

in 

o 

o  it  m 

*n 

cd  in  m 

m 

1 

«c  m  m 

m 

4mm 

m 

1 

CM  O  o 

*3 

m 

— <  *0  CM 

co  n.  cm 

■D 

CM 

O'  >0  X 

•C  CM  CM 

m 

PM 

O'  m  pm 

O  «M  CM 

m 

4 

cl  >  m 

X  CM  CM 

m 

m 

4  cm  m 

m  m  m 

£h 

X. 

m 

O'  PM  m 

XXX 

X 

in 

^  — i  in 

xxx 

X 

* 

ac  in 

xxx 

X 

p^ 

poH  CM  o 

xxx 

X 

X 

^  m  -h 

xxx 

►h 

CM 

# 

O'  O  • 

CM  O  O 

CM 

• 

o  c  • 

*0  0  0 

pn 

• 

o  o  • 

OH  O  O 

m 

• 

O  O  f 

4  0  0 

© 

« 

o  o  • 

moo 

o 

CM 

•  •  CM 

CO 

CM 

•  •  *-« 

© 

PM 

•  •  ^-p 

X 

X 

•  •  CM 

© 

CM 

•  •  m 

X 

X 

X 

f4 

X 

X 

pH 

X 

pH 

< 

X 

x 

X 

X 

o 

Ch 

o 

o 

o 

o 

pH 

<! 

in 

m  in  in 

in 

cm  m  m 

m 

m  m  m 

m 

m  in  m 

m 

, 

X  O  o 

O 

m 

©  pn  f\j 

O'  CM  CM 

D 

CM 

in  tt  x 

O'  PM  CM 

m 

PM 

x  in  ^ 

©  CM  PM 

m 

X 

X  4  4- 

©  CM  CM 

m 

m 

PM  X 

m  in  m 

X 

C5h(C\ 

XXX 

X 

pH  pH  ^ 

xxx 

X 

o  pm  m 

XXX 

X 

o 

oh  m  m 

XXX 

X 

o 

—  m  — 

xxx 

o 

H 

CM 

O'  o  • 

o  o  o 

44 

• 

o  o  • 

IT  o  O 

m 

• 

o  o  • 

moo 

m 

• 

o  o  • 

CM  3  O 

X 

• 

o  o  • 

4  0  0 

O 

•  •  Mi 

cc 

o 

«  1  pH 

® 

o 

•  •  PM 

© 

o 

•  •  m 

© 

O 

pP 

•  •  m 

X 

H 

X 

x 

X 

X 

X 

X 

X 

X 

pH 

X 

o 

i* 

o 

o 

o 

o 

p  p 

4' 

O'  m  4 

ir  if  in 

in 

<©  in  m 

in 

4  if  if 

m 

O'  in  m 

m 

| 

o  o  o 

O 

>0 

m 

O'  CM  CM 

m 

*0  O  O' 

O'  PS  '  CM 

m 

pH 

cr  -h  o 

©  CM  CM 

m 

CM 

O'  X  o 

m  CM  CM 

m 

m 

C  m  cm 

s  if  m 

K 

r  . 

X 

•— H 

©  m  m 

xxx 

X 

<M 

•»  o  in 

xxx 

X 

m 

O'  PM 

XXX 

X 

CM 

oh  o  m 

xxx 

X 

CM* 

(NJ  5  - 

xxx 

O' 

0 

o*  o  • 

-H  O  O 

O' 

• 

o  o  • 

®  O  O 

o 

• 

O  C  • 

m  o  o 

o 

• 

o  o  • 

4  0  0 

X 

• 

O  O  • 

P(l  0  4 

H 

o 

•  •  m 

© 

o 

»  • 

X 

pH 

•  •  PM 

© 

pH 

•  * 

© 

«4 

•  •  ^ 

X 

O 

a 

X 

X 

X 

X 

oH 

X 

m 

a 

m 

m 

O' 

o 

o 

c 

o 

o 

_i 

w 

m 

cc  in  in 

m 

x  m  m 

n 

pm  m  m 

m 

©mm 

m 

1 

CM  O  O 

m 

O' 

a©  CM  CM 

in  cm  cm 

m 

in 

O'  a  x 

m  CM  PM 

n 

© 

4*  m  O' 

m  CM  CM 

m 

pH 

o  ©  © 

c  cm  pm 

m 

X 

®  m  « 

m  m  m 

X 

CO 

O'  4*  CM 

xxx 

X 

in 

—  —  X 

xxx 

o 

O  —  f*4 

xxx 

X 

m 

CM  O  X 

xxx 

X 

m 

O  CM  If 

xxx 

SI 

x 

• 

O'  o  • 

O'  o  o 

X 

o  o  • 

O'  O  O 

•  H 

• 

O  o  • 

©  o  O 

o 

# 

O  O  * 

moo 

m 

♦ 

o  o  ♦ 

44  O  O 

P 

aj  cm 

• 

® 

CM 

•  ■  pH 

© 

If* 

p-4 

•  •  -H 

© 

CM 

»  • 

© 

p>H 

•  •  cy 

X 

O  x 

X 

P—4 

\ 

X 

pH 

x 

z  <t 

<■ 

4- 

© 

< 

<  o 

I 

o 

o 

O 

o 

H 

u  in 

in  cc  *m 

o  in  in 

in 

CC  O  *t 

p4if  If. 

m 

x  m  in 

in 

o  in  m 

m 

1 

CM  O  O 

2; 

-0 

X 

O  CM  CM 

>0 

o 

X  CM  CM 

m 

X 

pn  O  9* 

•n  CM  CM 

m 

m 

-h  cm  m 

m  CM  CM 

m 

m 

O  O  X 

m  m  m 

K  X 

X 

O'  m  CO 

XXX 

X 

in 

Hrtif 

xxx 

X 

o 

O  4-  O' 

XXX 

X 

4 

CM  CM  04 

xxx 

X 

m  O* 

V  XX 

■< 

J  ® 

• 

O'  o  • 

x  o  o 

a* 

• 

o  o  • 

moo 

O' 

• 

O  O  • 

O'  O  o 

o 

• 

O  O  • 

©  o  o 

<> 

• 

O  O  • 

m  o  o 

H 

1  O 

•  •  m 

CD 

o 

•  •  cn 

© 

o 

p  p 

•  •  m 

® 

o 

•  •  CM 

© 

^H 

•  •  CM 

X 

>  X 

X 

pW 

X 

X 

X 

oc  4 

'J- 

4* 

X 

9 

<  a 

X 

o 

o 

C 

o 

X  L*\ 

as  m  in 

in 

m  m  in 

m 

4-  in  in 

m 

O  in  m 

m 

t 

o  o  o 

o 

D  m 

© 

•H  -f 

'O  CM  CM 

sD 

o* 

X 

m  CM  CM 

m 

c*> 

O  ®  O 

X  CM  CM 

m 

o 

m  m  o 

X  CM  CM 

m 

© 

4  > 

x  in  m 

w 

in  x 

m 

O'  ^ 

XXX 

X 

cn 

—  C*'  CM 

xxx 

X 

X 

O  PM  © 

xxx 

X 

o 

CM  O  4 

xxx 

X 

o 

— h  pm  m 

xxx 

CO 

• 

O'  o  • 

in  o  o 

® 

• 

o  o  • 

X  o  o 

O' 

• 

o  o  ♦ 

X  o  o 

o 

• 

o  o  • 

X  O  O 

CM 

• 

O  o  • 

moo 

•» 

*-4 

•  •  4 

as 

•  •  <n 

© 

•  •  CM 

© 

pH 

•  • 

© 

CM 

p-H 

•  •  CM 

X 

i* 

cc  x 

X 

pH 

X 

P>H 

X 

pH 

X 

•4 

O  m 

cn 

pn 

m 

m 

K 

x  O 

O 

O 

O 

o 

< 

o  ■*'» 

o  in  m 

in 

cm  in  in 

m 

pm  m  m 

m 

©  m 

in 

| 

4  0  0 

s 

<  m 

m 

cm  cm  m 

*0  CM  cv 

>o 

a 

>0  ®  >0 

m  CM  CM 

m 

«~H 

o  o  o 

m  CM  PM 

m 

p-« 

0X0' 

IT  CM  CM 

m 

m 

If  4 

m  m  m 

Kl 

0.  X 

4 

O  m  CM 

xxx 

X 

CM 

<PH  CM  X 

xxx 

X 

X 

O  -H  O' 

xxx 

X 

m 

CM  O  *0 

xxx 

X 

m 

•-<  4  <M 

xxx 

2 

<  m 

• 

O'  o  * 

*0  o  c 

m 

• 

o  c*  • 

moo 

• 

o  o  • 

moo 

4 

• 

O  O  • 

moo 

o 

• 

O  O  • 

©  O  CJ 

r 

O  N 

•  *  (**. 

05 

PM 

•  •  CM 

© 

PV 

•  •  OP} 

© 

CM 

0  0 

© 

0  4  4 

X 

>• 

M 

X 

X 

.HH 

X 

X 

pH 

X 

*H 

CM 

CM 

CM 

CM' 

4 

«< 

O 

O 

O 

O 

O 

&H 

O'  in  m 

m 

m  m  m 

m 

O  m  m 

*A 

h?  m  m 

m 

, 

moo 

o 

m 

m  <;  cm 

if  TM  cm 

*c 

a 

in  p4  -n 

m  CM  CM 

m 

X 

X  CM  O 

m  PM  CM 

*0 

a> 

O  O'  CM 

m  CM  CM 

m 

o 

©  o  m 

cm  if  m 

X 

m 

0*  CM  -n 

XXX 

X 

•■4 

p”H  m 

XXX 

X 

O'  o  CM 

xxx 

X 

m 

pm  m  © 

V  X  x 

X 

4 

— •  CM  O' 

xxx 

Q 

CM 

• 

O'  o  • 

X  o  C 

IS* 

■* 

O  O  • 

moo 

m 

• 

o  o  • 

m  m  m 

■« 

• 

o  o  • 

moo 

O' 

• 

o  o  • 

®  o  o 

•^1 

O 

*-  •  nj 

© 

o 

v  •  IA 

CD 

o 

•  • 

© 

o 

•  *  m 

© 

•  •  44 

X 

X 

X 

~ « 

X 

X 

pH 

X 

-—4 

4 

tv 

CM 

PM 

CM 

m 

S' 

1 

Ca¬ 

O 

O 

O 

o 

SU 

in 

f*  -4  Cft 

>c  if  i  m 

in 

If  C.  |)i 

m 

pm  m  m 

in 

1 

o  m  m 

in 

J 

o  o  o 

v0 

CO 

<5  CM  CM 

*o 

CM 

©  in  x 

m  CM  CM 

m 

© 

m  m  o 

©  CM  CM 

m 

H*H 

c  m  m 

O  CM  PM 

m 

m 

m  cm  m 

cm  m  m 

w 

►j 

X 

in 

4  ** 

xxx 

X 

>* 

^  -t 

xxx 

X 

pH 

O'  o  m 

MMX 

X 

m 

p*4  m  m 

xxx 

X 

© 

— «  <n,  «4 

xxx 

p4 

• 

0*  O  v 

in  o  o 

• 

o  o  • 

moo 

PM 

• 

o  o  • 

o  o  o 

«M 

• 

o  o  • 

moo 

o 

• 

O  O  * 

4  0  0 

•— 

CD 

•  •  pH 

© 

«-» 

•  • 

© 

p^H 

0  •  m 

X 

rv 

t  •  m 

X 

CQ 

X 

X 

X 

X 

OH 

X 

44 

< 

—4 

o 

o 

p— p 

o 

H 

O 

r.* 

o 

H 

cs 

> 

K 

to 

X 

-J  > 

K 

X 

-J  > 

Ui 

X 

> 

X 

-J  > 

to 

u 

<  UJ  « 

ICO 

o 

o 

<  uj  « 

X  c.  o 

co 

u 

<  UJ  QC 

X  o  o 

o 

u 

^  uj  a 

X  o  o 

CO 

o 

<  UJ  cc 

x  o  o 

u>  o 

>  o  < 

cc 

UJ 

>  o  < 

ac 

o 

>  O 

or 

UJ 

o  < 

a 

c 

>  o  < 

ac 

?.  ■» 

M 

> 

X  _J  ™J 

> 

X  ^  -J 

CO 

H 

> 

X  «J  ^ 

'/> 

> 

X  -J  -J 

U 

w 

X  -J  J 

V 

z  o 

Q.  —  44 

z  o 

lV  *H  *H 

z  o 

a  —  — 

z  c; 

SL  44  41 

z  o 

JC,  44  M 

X 

u; 

<  x  H 

X  <  < 

UJ 

<  X  if 

f:  <  < 

UJ 

<  x  ft 

UJ 

<  x  »* 

X  <  < 

UJ 

<  X  *♦ 

X  <  < 

> 

UJ  CO 

UJ  U-  Up 

> 

UJ  uo 

UiiJplp 

> 

Ul  CO 

UJ  U.  Up 

> 

U  CO 

UJ  X  Up 

> 

UJ  CO 

UJU.CC 

< 

X 

X 

< 

X 

X 

< 

X 

X 

< 

X 

X 

< 

X 

X 

B-13 


TABLE  E-4.  DATA  SUMMARY,  SOLID  TANTALUM  ELECTROLYTIC  CAPACITORS  (CS)  (Cont.) 
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TABLE  B-7.  DATA  SUMMARY,  MICA  CAPACITORS  (CM) 


TYPE  CT  CAPACITOR  SUMMARY — X  CHANGE  LIMIT 

JCT  10/27/65  11/17/65  12/08/65  01/20/66  02/08/66  08/02/66  03/23/66  04/14/66  05/04/66  05/26/66  OF  LIM 
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TABLE  E-7.  DATA  SUMMARY,  MICA  CAPACITORS  (CM)  (Cont.) 


TYPE  CM  CAPACITOR  SUMMARY — t  CHANGE 

JCM  10/27/65  11/17/65  12/08/65  01/20/66  02/08/66  03/02/66  03/27/66  04/14/66  05/04/66  05/26/66 
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TABLE  B-9.  DATA  SUMMARY,  INDUCTORS  (WE)  (Q)  (Cont.) 


('Vioo)  (ft)  (zm)  fs»rt.r.nnnsrr  ‘zHvwwnc  vivn  *r-ct  mawr 


i 


u  z 

X  -J 


.1  u. 

o 


r 

i 


* c 

1 

o  in  m 

'O 

•o  in  in 

G 

1 

rs.  m  in 

xC 

1 

fN  m  m 

g 

cc 

fM  in  nO 

•4*  nj  n; 

g 

r» 

>0 

f- 

xf  fN  CN 

G 

xO 

n- 

x0  Is- 

m  in  fN 

G 

xO 

o  o  in 

in  fN  fN 

s 

fN 

fN 

i-*  h- 

v  \  s 

X 

CO 

<N 

o  r- 

N  N  N 

■v 

O' 

—  m 

XXX 

X 

IN 

CN  -4  IT 

XXX 

g 

• 

• 

•  • 

fN  C  O 

>0 

• 

• 

•  • 

IN  O  O 

^- 

• 

• 

•  • 

*0  0  — 

fx- 

• 

•  •  • 

*0  0  0 

cn 

fN 

n- 

fN 

fN 

»4 

r-> 

fN 

IN 

fN 

X 

G 

IN 

IN 

fN  xt 

xO 

X 

V. 

'v 

X 

kT 

m 

in 

in 

o 

o 

o 

o 

>0 

1 

r-  in  m 

g 

l 

cc  in  m 

x0 

, 

xt  in  m 

xO 

1 

xO  in  in 

>0 

xO 

m 

m  m 

o  n.  CN 

'C 

fN 

*t 

fN  -* 

•C  IN  IN 

G 

G 

IN 

—  O' 

^  fN  IN 

G 

f*- 

in  -4 

G  fN  <N 

X 

OS 

•-t 

—  o 

s.  \  N 

N 

xO 

mm* 

—  'C 

NN  V 

N. 

fN 

XXX 

X 

m-4  mm*  m-4 

XXX 

xt 

» 

• 

•  • 

(I'OO 

xt 

• 

• 

•  • 

moo 

O' 

• 

• 

•  • 

GO-* 

O' 

9 

9  9  9 

X  c-  -* 

o 

m 

CN 

vO 

CO 

O 

xt 

fN 

in 

CO 

o 

in 

fN 

in 

CD 

o 

G 

CN  f*» 

X 

X 

X 

X. 

X 

m 

in 

*n 

in 

o 

o 

o 

o 

g 

l 

r-  in  in 

'C 

1 

cc  in  in 

G 

i 

o  in  m 

xC 

, 

k'  in  in 

g 

in 

® 

r*  G 

m  in  m 

*c 

-4 

IT* 

m  in  in 

G 

G 

X* 

fN 

n-  fN  in 

xO 

m-4 

m  m  ^ 

t*-  fN  fN 

X 

«-4 

—  O' 

V  s  \ 

\ 

CO 

•-< 

in 

S  NN 

X 

G 

*-4 

—  xC 

XXX 

X 

in 

O  xt 

XXX 

■J- 

• 

4 

•  • 

o  oo 

xt 

• 

• 

•  » 

o  o  o 

o 

• 

• 

•  • 

CC  ^ 

o 

t 

•  •  • 

X  o  — • 

tmi 

nj 

<N 

in 

O' 

^4 

eft 

fN 

o 

O' 

fN 

•t 

IN 

in 

cc 

JN 

in 

CN  -* 

X 

x 

X 

X 

X 

xt 

«t 

xt 

c 

o 

o 

o 

g 

1 

r-  m  m 

<5 

1 

n  m  n 

o 

I 

xt  in  m 

xO 

i 

cn  in  in 

.c 

cn 

O 

>t  v o 

>C  <N  IN 

>0 

m 

h> 

in  —• 

-G  IN  f\- 

G 

m 

fx- 

xt  in 

G  IN  fN 

xC 

N  tO 

*0  fN  fN 

X 

CSJ 

fN 

-4  m 

N  \  V 

v» 

O' 

^4 

O' 

N  N  N 

X 

rr, 

»  < 

—  xt 

XXX 

X 

f*- 

o  cn  in 

XXX 

m 

• 

• 

•  • 

'J-  o  o 

m 

• 

• 

•  • 

x*  o  o 

cc 

• 

• 

•  • 

rx-  o 

X 

• 

•  •  • 

X  O  -4 

CN 

fN 

g 

CO 

rv 

fN 

IN 

'O 

CO 

IN 

m 

fN 

G 

fN 

fN  —* 

X 

X 

v. 

X 

X 

eft 

eft 

m 

m 

o 

o 

O 

c 

*o 

1 

g  m  n\ 

O 

1 

o  m  in 

G 

1 

in  in  in 

xO 

1 

cn  '  *n 

xC 

*0 

O  CD  xt 

in  fN  fN 

>0 

r- 

-4 

O  IN 

*0  IN  fN 

G 

O' 

x3' 

xt  xf 

G  fN  fN 

G 

o 

O  G  G 

xC  CN-  IN 

V. 

m 

<N  O  O 

NSS 

X 

>t 

fN 

^  m 

N  N  N 

X 

fN 

-*  in 

XXX 

X 

n- 

-4  C  X 

XXX 

(M 

t 

• 

•  • 

n*  o  O 

fN 

• 

• 

•  • 

GOO 

r- 

• 

• 

•  • 

xt  O  — 

r- 

• 

•  •  • 

xt  C  O 

UJ  O 

—4 

IN 

(ft 

cc 

O 

IN 

't 

00 

o 

X t 

fN 

G 

CC 

o 

xO 

fN  IN 

X 

O  X 

X 

X 

X 

Z  m 

m 

c*' 

eft 

<  o 

X 

O 

o 

o 

o  o 

l 

<t  in  in 

*0 

\ 

in  in 

o 

1 

xt  in  in 

xO 

i 

xt  m  in 

'C 

>t 

r- 

xt  in 

m  fN  in 

g 

ft- 

o 

fN  in 

in  in  in 

G 

>0 

fN  IT  CO 

G  fN  fN 

xO 

xt 

m  cn  m 

O  CN  fN 

N>  X 

m 

«4 

\ss 

X 

O' 

IN 

—«  xt 

N  N  N 

X 

«— « 

->  o 

XXX 

X 

~4 

—  -4  -0 

xxx 

1  OC 

• 

• 

•  • 

8500 

co 

4 

• 

•  • 

00  o  o 

—  *• 

• 

• 

»  • 

ft-  o  — 

—4 

• 

•  •  • 

h.  o  o 

1  O 

fN 

in 

> 0 

30 

O 

9-4 

IN 

in 

00 

~-4 

in 

IN 

CO 

m-4 

xn 

cn  m 

X 

>x  s 

X 

X 

X 

x  r\j 

CN 

IN 

fN 

<  o 

C 

o 

O 

i  o 

1 

in  in 

vO 

1 

co  in  in 

xC 

{ 

O  xt  xt 

G 

i 

o  in  m 

D  >0 

IN 

O  o  in 

e-  eg  in 

o 

lf\ 

n- 

>t  m 

f*-  IN  fN 

xO 

o 

IN 

r*  m 

h*-  eg  cn 

G 

rs» 

m  xt  K 

^  <N  IN 

m  X 

in 

CN 

in 

nnn 

"•v 

O' 

xt 

N  N  N 

X 

fN 

mM 

XXX 

X 

o 

^4  -4  in 

xxx 

O 

• 

• 

•  • 

>f  oo 

O 

* 

• 

t  • 

-too 

• 

4 

‘  • 

in  o  O 

—4 

• 

•  •  • 

in  o  o 

in 

—• 

IN 

>r 

CO 

IN 

IN 

IN 

>0 

cc 

X* 

in 

IN 

■O 

X 

IN 

n 

fN  xO 

X 

x  x 

V. 

X 

X 

c 

•-4 

^4 

b-  o 

O 

o 

o 

o 

x  m 

1 

fN  in  in 

m 

1 

xt  m  in 

*n 

! 

IN  xt  xt 

in 

l 

x  m  in 

o  -o 

O' 

o 

o 

>-  IN  fN 

xO 

O 

't  CO 

f-  IN  M 

x0 

in 

O  7*'  O' 

xO  IN  fN 

xO 

G* 

X  -4  o 

G  IN  IN 

Z  V 

IN 

IN 

-1  o 

N  N  N 

V. 

g 

IN  fN 

N  N  N 

X 

~4 

»4 

*4  »4 

XXX 

X 

f-4 

O  fN  rn-4 

xxx 

*-  CO 

• 

• 

•  • 

'too 

CO 

• 

• 

•  • 

'too 

O' 

• 

• 

•  • 

xO  O  o 

O' 

• 

•  •  • 

xt  O  -4 

o 

fN 

m 

CO 

O 

fN 

*0 

CO 

o 

xO 

IN 

G 

X 

o 

n- 

CN  O 

X 

n 

o  m  in 

in 

o  in  in 

in 

1 

cn  in  in 

in 

1 

«t  in  m 

•o 

X  O 

o 

xO 

O' 

xt  in  m 

X  fN  fN 

xO 

o 

r- 

—4 

in 

X  fN  fN 

•o 

xG 

n  «n  *o 

O'  fN  fN 

>0 

eft 

-4 

CN  O 

O'  fN  fN 

>c 

fx- 

®  9-4  xt 

G  X 

in 

X 

eft 

IN  O  IN 

xxx 

X 

IN 

CN 

^4 

X 

xxx 

X 

fx. 

1  J  ^4  X 

XXX 

X 

G 

fN  O  O' 

xxx 

X 

fN 

fN  O  xt 

X  X 

X 

• 

•  •  » 

o  o  o 

X 

• 

• 

• 

• 

O'  o  o 

X 

* 

« 

•  • 

xt  O  4M 

X 

9 

• 

f  • 

xt  O  O 

fx*- 

• 

•  •  • 

xf  O 

o 

IN  eg 

X 

—4 

9-4 

fN 

xt 

f- 

m4 

fN 

in 

r- 

m-4 

*4 

fN 

n- 

IN 

eft 

fN 

> 

X 

X 

X 

X 

X 

—* 

^4 

—4 

^4 

in 

»>4 

0-4 

«4 

O 

G 

, 

fN  in  in 

X 

1 

g  in  in 

m 

1 

G  m  in 

m 

1 

♦t  m  m 

*0 

G  O 

o 

G 

X 

f-  fN  m 

O'  CN  X 

nO 

4> 

X 

X 

X 

O'  IN  fN 

*0 

X 

9-4 

X  fx- 

X  fN  *N 

>0 

«t 

xt 

eft  ft. 

O'  fN  IN 

>0 

xt 

O  O'  44 

in 

in 

X 

X 

44i n 

xxx 

X 

xt 

— 4 

9-4 

X 

xxx 

X 

xO 

—4 

fN  fN 

xxx 

X 

in 

—4 

~  O 

xxx 

X 

fN 

moo* 

X  X 

X 

f4- 

• 

•  •  • 

X  o  o 

f4. 

• 

• 

4 

c 

X  o  o 

X 

• 

• 

•  • 

O  O  44 

X 

• 

4 

•  • 

O'  O  O 

O' 

• 

•  •  • 

IN  O 

o 

fN 

IN 

in  m 

r* 

fN 

fN 

IN 

*0 

ft- 

fN 

m 

fN 

m 

X 

fN 

xt 

fN 

xC 

r- 

fN 

xt 

fN  »<> 

fx* 

X 

X 

X 

•4 

X 

X 

o 

o 

o 

o 

tft 

^4 

•“4 

•■4 

9  4 

O 

i 

i 

i 

i 

i 

i 

i 

r 

i 

! 


I 

-J  > 

H 

UJ 

X 

mJ  > 

H 

X 

mJ  > 

M 

UJ 

X 

-J  > 

K 

X 

mJ  > 

Hi 

o 

<  UJ  OC 

X  o  o 

I 

o 

<  UJ  OC 

X  O  O 

uu 

o 

<  UJ  X 

X  O  O 

2 

o 

<  UJ  X 

X  o  o 

UJ 

o 

<  UJ  X 

X  o  o 

•JJ  X 

>  c  < 

CC 

X 

>  o  < 

ac 

3 

>  o  < 

X 

UJ 

>  a  < 

X 

2 

>  o  < 

X 

Q.  -) 

H 

> 

X  -J  — ! 

n 

> 

X  -J  -J 

m 

K 

> 

X  -J  -J 

m 

y 

> 

X  mj  mmt 

O 

K 

> 

X  _J  _J 

> 

z  o 

a  *-4  44 

z  o 

Q.  — 

z  o 

Cl  *4  w 

z  o 

Q.  44  M 

z  o 

O.  «—  44 

ft- 

UJ 

<  ►*  >♦ 

z  <  < 

UJ 

<  *-  K 

Z  <  < 

UJ 

<  •> 

Z  <  < 

UJ 

<  »♦ 

Z  <  < 

m 

<  ►-  M 

z  <  < 

> 

uj  in 

UJ  Um  Um 

> 

uj  in 

UJ  u.  u. 

> 

uj  m 

UJ  u.  u. 

> 

uj  in 

LUU.U. 

> 

uj  m 

UJ  u.  u. 

<X 

z 

ft- 

< 

z 

< 

z 

»- 

< 

z 

h- 

< 

z 

i 


B-29 


APPENDIX  C 


DATA  SUMMARIES  FOR  PHASE  I  COMPONENTS  DRYING  CYCLE 


EXPLANATION  OF  TERMS 


X.  -  X 

%  CHANGE  is  - - 2  x  100, 


where  Xq  **  initial  value,  resistance,  capacitance  or  Q 
X.  *  value  measured  at  data  taking  (internal) 

LIMIT  is  the  agreed  tolerance  limit  based  upon  the  component  specifications 
and  coefficients. 

AVE  %  GH  is  the  arithmetic  average  of  the  %  CHANGE  value  for  the  sample 
lot,  excluding  catastrophic  failures. 

p 

MEAN  VAL  is  the  KEAN  or  X  value  of  the  sample  lot,  excluding  catastrophic 
failures. 


STD  DEV  is 


s.uY 

i  l 

- N - 


Standard  deviation  cr,  units  of  measure  the  same  as  for  the  component. 

%  VAR  is  the  PERCENT  VARIANCE  ~  x  100 

X 

TEMP/RH  %  is  temperature  (°F)  and  relative  humidity  {%)  observed  at  the 
time  the  measurements  were  recorded. 

FAIL  D  corresponds  to  the  number  of  components  in  the  lot  whose  value  has 
exceeded  the  LIMIT  but  not  exceeded  twice  its  LIMIT  with  respect  to 
the  number  of  valid-data  components. 

FAIL  C  corresponds  to  the  number  of  components  in  the  lot  whose  value  has 
exceeded  TWICE  the  LIMIT  with  respect  to  the  number  of  valid-data 
components. 


C-2 


■3 


t 

« 


TABLE  C-l.  DATA  SUMMARY,  DRYING  CYCLE,  COMPOSITION 
RESISTORS  (RC) 


TYPE 

JRC 

RC 

LIMIT 

05/04/66 

11.50 

05/10/66 

AVE  *  CH 

5.53 

5.07 

MEAN  VAL 
STD  DEV 
%  VAR 

10.045 

.117 

1.16 

10.600 
.  169 
1.59 

10.554 

.191 

1.81 

temp/rh* 

FAIL  D 
FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

JERC 

05/04/66 

05/10/66 

AVE  %  CH 

5.42 

4.96 

MEAN  VAL 
STD  DEV 
%  VAR 

10.042 
.  109 
1.09 

10.586 
.  144 
1.36 

10.540 
.  141 
1.34 

TEMP/RH* 
FAIL  D 
FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

SRC 

05/09/66 

05/10/66 

AVE  *  CH 

4.81 

5.09 

MEAN  VAL 
STD  DEV 
*  VAR 

10.019 

.134 

1.34 

10.501 
.  146 
1.39 

10.528 

.158 

1.50 

temp/rh* 
FAIL  0 
FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

SERC 

05/09/66 

05/10/66 

AVE  i  CH 

10.73 

4.21 

MEAN  VAL 
STD  DEV 
*  VAR 

10.000 

.047 

.47 

11.067 

1.153 

10.42 

10.421 

.038 

.36 

temp/rh? 

FAIL  '0 
FAIL  C 

78/80 

0/05 

1/05 

65/6? 

0/05 

0/05 

RESISTOR  SUMMARY — %  CHANGE 


05/11/66 

05/13/66 

05/16/66 

05/26/66 

4.75 

4.  ? 3 

3.15 

2.14 

10.522 
.  169 
1.61 

10.470 

.184 

1.76 

10.362 

.146 

1.41 

10.260 

.180 

1.75 

65/62 

0/05 

0/05 

65/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

4.71 

4.2! 

3.17 

2.13 

10.515 

.081 

.77 

10.465. 

.136 

1.32 

10.360 

.151 

1.46 

10,255 

.138 

1.35 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/1 1/66 

05/13/66 

05/16/66 

05/26/66 

4.22 

3.  81 

2. 87 

1.67 

10.442 
.  118 
1.13 

10.401 

.115 

1.11 

10.307 

.114 

1.11 

10. 186 
.  158 
1.55 

68/60 

0/05 

0/05 

67/62 

0/C5 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

4.98 

3.71 

2.73 

1.92 

10.497 

.165 

1.57 

10.371 

.047 

.45 

10.273 
.04  7 
.46 

10.192 
,  060 
.59 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

7  0  /55 
0/05 
0/05 

C-3 


TABLE  C-2.  DATA  SUMMARY,  DRYING  CYCLE,  CARBON  FILM  RESISTORS  (RN) 


TYPE 

JRN 

RN 

LIMIT 

05/04/66 

2.00 

05/10/66 

RESISTOR  SUMMARY — 3  CHANGE 
05/11/66  05/13/66  05/16/66  05/26/66 

AVE  %  CH 

.39 

.56 

.56 

.61 

.54 

.57 

MEAN  VAL 
STD  DEV 
%  VAR 

99.79 

.73 

.78 

100.18 
.  79 
.79 

100.35 

.40 

.40 

100.35 

.50 

.50 

100.40 

.80 

.80 

100.33 

.47 

.4? 

100.36 

.79 

.79 

TEMP/RH* 
FAIL  D 
FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

JERN 

05/04/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

.57 

.82 

.87 

.77 

.83 

.83 

MEAN  VAL 
STD  DEV 
*  VAR 

99.28 

.57 

.57 

99.85 

.82 

.82 

100.09 

.96 

.96 

100.14 

.38 

.38 

100.05 

.37 

.37 

100. 10 
.52 
.52 

100.11 

.82 

.82 

TEMP/RH* 
FAIL  D 
FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

55/70 

0/05 

0/05 

70/55 

0/05 

0/05 

SRN 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

.28 

.58 

.60 

.64 

.61 

.69 

MEAN  VAL 
STD  DEV 
%  VAR 

99.73 

.65 

.65 

100.01 

.79 

.79 

100.31 

.85 

.85 

100.33 

.60 

.60 

100. 36 
1.06 
1.06 

100.34 

.68 

.68 

100.41 

1.07 

1.07 

TEMP/RH* 
FAIL  D 
FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

SERN 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

.52 

.76 

.75 

.75 

.78 

-i  74 

MEAN  VAL 
STD  DEV 
%  VAR 

99.75 

.98 

.98 

100.28 

.43 

.43 

100.52 

.75 

.75 

100.50 

.46 

.46 

100.50 

.49 

.49 

100.53 

.47 

.47 

100.49 

.41 

.41 

TEMP/RH? 
FAIL  D 
FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

1 


15 


TABLE  C-3.  DATA  SUMMARY,  DRYING  CYCLE,  WIREWOUND  RESISTOR  (RW) 


TYPE  RW 

J  RW 

L  I  MI  T 

05/04/66 

5.25 

05/10/66 

AVE  %  CH 

.04- 

.07- 

MEAN  VAL 

STD  DEV 
%  VAR 

913.8 

9.5 

1.04 

913.4 

7.3 

.80 

913.2 

4.1 

.45 

TEMP/RH'? 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

0/05 

JERW 

05/04/66 

05/10/66 

AVE  %  CH 

.03- 

4  .05- 

MEAN  VAL 

STD  DEV 
*  VAR 

903.6 
1  1.4 

1.26 

903.  3 
12.8 
1.42 

903.  1 
12.7 
1.41 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

0/05 

SRW 

05/09/66 

05/10/66 

AVE  %  CH 

.05 

.05- 

MEAN  VAL 

STD  DEV 

Z  VAR 

908.2 

14.0 

1.54 

908.6 

13.8 

1.52 

907.8 
11. 0 
1.21 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

0/05 

SERW 

05/09/66 

05/10/66 

AVE  %  CH 

.43 

.29 

MEAN  VAL 

STD  DEV 

Z  VAR 

901.8 

11.2 

1.24 

905.7 

13.8 

1.52 

904.5 

11.5 

1.27 

TEMP/KH? 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

0/05 

RESISTOR  SUMMARY — %  CHANGE 


05/11/66 

05/13/66 

05/16/66 

05/26/66 

.09- 

.07- 

.0  7- 

.06- 

913.0 

12.8 

1.40 

913.1 

12.8 

1.40 

913.2 

7.3 

.80 

913.3 

4.2 

.46- 

68/59 

0/05 

0/05 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/13/66 

05/16/66 

C  5/ 26/ 66 

.05- 

.05- 

.05- 

.04- 

903.2 

7.4 

.82 

903.  1 
14.  1 
1.56 

903.1 
14. 1 
1.56 

903.2 

14.1 

1.56 

68/59 

0/05 

0/05 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/  '  /6 6 

05/16/66 

05/26/66 

.32- 

.06- 

.04- 

.04- 

905.3 

16.7 

1.84 

907.7 

12.6 

1.39 

907.8 

14.1 

1.55 

907.9 

11.2 

1.23 

68/59 

0/05 

0/05 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

.25 

.25 

.28 

.22 

904.  1 
12.6 
1.39 

904.1 

11.0 

1.22 

904.3 

15.2 

1.68 

903.7 

16.2 

1.79 

68/59 

0/05 

0/05 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

TABLE  C-4.  DATA  SUMMARY  DRYING  CYCLE,  TANTALUM  CAPACITORS  ELECTROLYTIC  (CS) 


TYPE  MC 

LIMIT 

12.00 

CAPACITOR  SUMMARY — %  CHANGE 

JMC 

05/04/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

6.98- 

4.63- 

4.6  9- 

4.42- 

4.38- 

5.24- 

MEAN  VAL 

10.40 

9.68 

9.92 

9.91 

9.94 

9.95 

9.86 

STD  DEV 

.32 

.23 

.37 

.47 

.42 

.25 

.24 

*  VAR 

3.08 

2.38 

3.  73 

4.74 

4.23 

2.51 

2.43 

TEMP/RHS 

78/80 

70/55 

67/72 

67/77 

70/55 

70/55 

FAIL  D 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

JEMC 

05/04/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

1.48- 

♦ 

.46 

.07 

.05 

.27 

.46- 

MEAN  VAL 

10.16 

10.01 

10.21 

10.  1  7 

10.16 

10.  19 

JO .  1 1 

STD  DEV 

.66 

.46 

.42 

.41 

.57 

.42 

.53 

X  VAR 

6.60 

4.60 

4.11 

4.03 

5.61 

4.12 

5.24 

TEMP/RH* 

78/80 

70/55 

72/57 

67/77 

70/55 

70/55 

FAIL  D 

0/05 

i/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

1/05 

0/05 

0/05 

0/05 

0/05 

0/05 

SMC 

05/09/66 

05/10/66 

05/11  V  6 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

6.2  3- 

2.99- 

3.21- 

2.96- 

2.79- 

1 

CC 

r\» 

t 

<\J 

MEAN  VAL 

10.12 

9.49 

9.81 

9.  79 

9.82 

9.83 

9.89 

STD  DEV 

.26 

.22 

.34 

.28 

.05 

.  34 

.16 

*  VAR 

2.77 

2.32 

3.47 

2.86 

.51 

3.46 

1.62 

TEMP/RH? 

78/80 

70/55 

72/57 

67/77 

70/55 

70/55 

FAIL  D 

1/05 

0/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

0/08 

0/05 

0/05 

0/05 

0/05 

0/05 

SEMC 

05/09/66 

05/10/66 

05/ I 1 /66 

05/13/66 

05/16/66 

05/26/66 

AVE  *  CH 

3.38- 

.41-- 

.60- 

.51- 

.11- 

1.05 

MEAN  VAL 

9.88 

9.55 

9.85 

9.83 

9.84 

9.88 

9.99 

STD  DEV 

.48 

.55 

.48 

.52 

.49 

.49 

.63 

%  VAR 

4.86 

5.76 

4.87 

5.29 

4.98 

4.96 

6.31 

TEMP/RH? 

76/80 

70/55 

72/57 

67/77 

70/55 

70/55 

FAIL  D 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

\ 


4 


\ 


JR 

y 


I 

TABLE  C-5.  DaTA  SUMMARY,  DRYING  CYCLE,  CERAMIC  CAPACITOR  (CK) 

r 


TYPE  CK 

LIMIT 

15.00 

CAPAC 

ITOR  SUMMARY — %  CHANGE 

r  JCK 

05/04/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

*  AVE  *  CH 

2.93- 

6.21 

I..32- 

1.58- 

.87- 

1.62- 

I*  MEAN  VAl 

100.0 

97.0 

106.1 

98.6 

98.4 

99.1 

98.3 

1  STO  DEV 

7.3 

6.5 

6.4 

5.2 

4.5 

4.4 

4.6 

%  VAR 

7.30 

6.70 

6.03 

5.27 

4.57 

4.44 

4  •  68 

f  TEMP/RHS 

78/80 

65/62 

63/60 

67/62 

70/55 

70/55 

\  FAIL  0 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

0/05 

0/05 

0/05 

0/05 

f'/05 

0/05 

j  JfcCK 

05/04/66 

u5/10/66 

♦ 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

12.45 

15.34 

9.29 

5.43 

4.  19 

.05 

I  MEAN  VAL 

99.3 

112.5 

115.2 

109.1 

105.0 

103.7 

99.6 

1  STD  DEV 

6.2 

23.  7 

21.4 

17.9 

13.4 

11.4 

11.3 

%  VAR 

1 ' 

6.24 

21.07 

18.58 

16.41 

12.76 

10.99 

11.33 

j  temp/rh; 

78/80 

65/62 

68/60 

67/62 

70/55 

70/55 

FAIL  D 

0/05 

0/05 

?/05 

1/05 

1/05 

0/05 

FAIL  C 

2/05 

2/05 

0/05 

0/05 

0/05 

0/C5 

SCK 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

..  AVE  X  CH 

1.16- 

5.  10 

1  .23 

2.73 

3.52 

1.13 

I  MEAN  VAL 

97.8 

96.6 

102.7 

98.9 

100.4 

101.2 

98.8 

STD  DEV 

5.1 

6.  1 

4.8 

5.1 

4.1 

4.6 

5.0 

i-  %  VAR 

5.21 

6.31 

4.67 

5.16 

4.08 

4.55 

5.06 

‘  TL-MP/RH? 

78/80 

65/62 

68/70 

67/6? 

70/55 

70/55 

FAIL  D 

0/05 

0/05 

0/05 

0/0? 

0/05 

0/05 

|  FAIL  C 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

SECK 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

1.88- 

6.60 

1.30 

3.81 

5.00 

2.01 

MEAN  VAL 

102.0 

100.1 

108.7 

103.2 

105.9 

107.1 

104.1 

,  STD  DEV 

6.3 

5.1 

5.5 

2.4 

5.3 

5.2 

4.6 

j  *  VAR 

6.18 

5.09 

5.06 

2.33 

5.00 

4,86 

4.42 

TEf-'-P/RH* 

78/80 

65/62 

68/60 

67/62 

70/55 

70/55 

,  FAIL  D 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

0/05 

0/05 

0/05 

:/05 

0/05 

0/05 

i 


C-7 


TABLE  C-6.  DATA  SUMMARY,  DRYING  CYCLE,  MYLAR  CAPACITORS  (CT) 


TYPE  CT 

JCT 

LIMIT 

05/04/66 

6.00 

05/10/66 

AVE  *  CH 

3.03 

2.90 

MEAN  VAL 

STD  DEV 
%  VAR 

98  <,25 
1.79 
1.82 

101.23 

1.66 

1.64 

101.10 

1.66 

1.64 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

JECT 

05/04/66 

05/10/66 

AVE  %  CH 

2.99  ♦ 

2.84 

MEAN  VAL 

STD  DEV 
%  VAR 

96.30 

1.98 

2.06 

99.18 

2.08 

2.10 

99.04 

2.08 

2.10 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

SCT 

05/09/66 

05/10/66 

AVE  %  CH 

2.59 

2.43 

MEAN  VAL 

STD  DEV 
*  VAR 

98.41 

2.91 

2.96 

100.95 

2.86 

2.83 

100.79 

2.96 

2.94 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

65/62 

0/05 

0/05 

SECT 

05/09/66 

05/10/66 

AVE  %  CH 

2.81 

2,79 

MEAN  VAL 

STD  DEV 
%  VAR 

98.18 

1.77 

1.80 

100.94 

1.54 

1.53 

100.92 

1.50 

1.49 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

o/;>5 

0/05 

65/62 

0/05 

0/05 

CAPACITOR  SUMMARY — %  CHANGE 


05/11/66 

05/13/66 

05/16/66 

05/26/66 

2.89 

2.81 

2.73 

2.45 

101.09 

1.78 

1.76 

101.01 

1.89 

1.87 

100.94 

1.55 

1.54 

100.66 

1.83 

1.82 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

2.85 

2.79 

2.65 

2.63 

99.04 

2.25 

2.27 

93.99 

1.97 

1.99 

98.86 

1.89 

1,91 

98.83 

2.02 

2.04 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/13/66 

08/16/66 

05/26/66 

2.44 

2.33 

2.31 

1.86 

100.80 

3.00 

2.98 

100.74 

3.08 

3.06 

100.67 

3.03 

3.01 

100.23 

3.22 

3.21 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

2.66 

2.62 

2.54 

2.14 

100.79 

1.78 

1.77 

100.75 

1.78 

1.77 

100.68 

1.54 

1.53 

100.29 

1.79 

1.79 

68/60 

0/05 

0/05 

67/62 

0/05 

0/05 

70/55 

0/05 

0/05 

70/5  5 
0/05 
C/05 

i 


3 
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TABLE  C-7.  SUMMARY,  DRYING  CYCLE,  MICA  CAPACITOR  (CM) 


TYPE  CM 

JCM 

LIMIT 

05/04/66 

1.50 

05/10/66 

CAPACITOR  SUMMARY — X  CHANGE 

05/11/66  05/13/66  05/16/66  05/26/66 

AVE  %  CH 

.93- 

.51- 

.90- 

.89- 

.71- 

.93- 

A 

MEAN  VAL 

STD  DEV 

X  VAR 

2.114 

.003 

.14 

2.094 

.049 

2.34 

2.103 

.040 

1.90 

2.095 

.027 

1.29 

2.095 

.038 

1.81 

2.099 

.024 

1.14 

2.09  3 
.047 

2.25 

M 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

1/05 

0/05 

70/55 

1/05 

0/05 

68/59 

1/05 

0/05 

67/77 

1/05 

0/05 

70/55 

1/05 

0/05 

70/55 

1/05 

0/05 

7 

JECM 

05/04/66 

05^ 10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  *  CH 

.08 

.38 

.14 

.  13 

.28 

.11- 

A 

MEAN  VAL 

STD  DEV 
%  VAR 

2.114 

.028 

1.32 

2.115 

.042 

1.99 

2.122 

.028 

1.32 

2.117 

.028 

1.32 

2.116 

.042 

1.98 

2.120 
.040 
l  .•  89 

2.111 

.042 

1.99 

M 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

0/05 

68/59 

0/05 

0/05 

67/77 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

T 

SCM 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

.73 

.84 

.55 

.56 

.55 

.11- 

A 

MEAN  VAL 

STD  DEV 
%  VAR 

2.109 

.041 

1.94 

2.124 

.034 

1.60 

2.126 

.040 

2.26 

2.120 

.047 

2.22 

2.120 

.055 

2.59 

2.120 

.043 

2.03 

2.106 

.042 

1.99 

M 

TEMP/RHS 
FAIL  D 

FAIL  C 

78/80 

0/05 

1/05 

70/55 

0/05 

1/05 

6G/59 

0/05 

1/05 

67/77 

0/05 

1/05 

70/55 

0/05 

1/05 

70/55 

i/05 

0/05 

T 

j 

SECM 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/2.6/66 

AVE  *  CH 

.91- 

.48- 

.72- 

•  66 

.54- 

.60- 

A 

MEAN  VAL 

STD  DEV 
%  VAR 

2.115 

.041 

1.94 

2.096 

.034 

1.62 

2.105 

.033 

1.57 

2.100 

.033 

1.57 

2.101 

.0*4 

2.09 

2.104 

.014 

.67 

2.103 
•  027 

1.28 

M 

TEMP/RH? 
FAIL  D 

FAIL  C 

78/80 

2/05 

0/05 

70/55 

0/05 

0/05 

68/59 

2/05 

0/05 

67/77 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

T 

TABLE  C-8.  DATA  SUMMARY,  DRYING  CYCLE,  FERRITE  INDUCTORS  (WE),  INDUCTANCE 


TYPE  WF 

J  WE 

LIMIT 

05/04/66 

10.00 

05/10/66 

INDUCTOR  SUMMARY — %  CHANGE 
05/11/66  05/13/66  05/16/66  05/26/66 

AVE  ?  CH 

.29- 

.52- 

.88- 

.63 

.59 

.  86— 

MEAN  VAL 

STO  DEV 
*  VAR 

40.05 

.38 

.95 

39.93 

.51 

1.28 

39.84 
.29 
-  73 

39.70 

.42 

1.06 

40,  30 
.33 
.82 

40.29 

.28 

.69 

39.70 

.66 

1.66 

7EMP/RH? 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

0/05 

68/59 

C/05 

0/05 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

JEWE 

05/04/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

.34 

.85- 

.63- 

.51 

.39 

.02 

MEAN  VAL 

STD  OEV 
?  VAR 

40.20 

.20 

.50 

40.33 

.67 

1.66 

39.85 

.47 

1.18 

39.94 

.58 

1.45 

40.40 

.35 

.87 

40.35 

.43 

1.07 

40.20 

.50 

1.24 

TEMP/RH* 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/C 

70/55 

0/05 

0/05 

68/59 

0/05 

0/C5 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

SWE 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  S  CH 

.96- 

.48- 

.37 

.99 

1.09 

.11- 

MEAN  VAL 

STD  DEV 
*  VAR 

40.52 

.39 

.96 

40.13 

.61 

1.52 

40.  32 
.57 
1.41 

40.67 
.13 
.  32 

40.  92 
.55 
1.34 

40.96 
.  66 
l.fcl 

40.48 

.38 

.94 

TEMP/RHS 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

0/05 

68/59 

0/05 

0/05 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

SEWE 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  *  CH 

1.02- 

16.65- 

.5  5- 

.  33 

.12 

1.24- 

MEAN  VAL 

STD  DEV 
*  VAR 

40.65 

.35 

2.09 

40.24 

.42 

1.04 

33.04 

14.40 

43.58 

40.43 

.57 

1.41 

40.79 

.33 

.93 

40.70 

.51 

1.25 

40.15 

.31 

.77 

TEMP/RH? 
FAIL  D 

FAIL  C 

78/80 

0/05 

0/05 

70/55 

0/05 

1/05 

68/59 

0/05 

0/05 

67/72 

0/05 

0/05 

70/55 

0/05 

0/05 

70/55 

0/05 

0/05 

TABLE  C-9.  DATA  SUMMARY,  DRYING  CYCLE,  FERRITE  INDUCTOR  (WE)  (Q) 


TYPE  W£ 

LIMIT 

30.00 

INDUCTOR  SUMMARY — %  CHANGE 

JWE 

05/04/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVF  %  CH 

3.44- 

.11- 

2.33- 

1  .46— 

2.35 

.25- 

MEAN  VAL 

2.21 

2.13 

2.21 

2.16 

2.18 

2.26 

2.20 

STO  DEV 

.08 

.10 

.12 

.12 

.11 

.05 

.  10 

*  VAR 

3.62 

4.69 

5.43 

5.56 

5.05 

2.21 

4.58 

TEMP/RH* 

18/80 

70/55 

68/59 

67/72 

70/55 

70/58 

FAIL  D 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

JEWE 

05/04/*>6 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

3.89- 

.  1  7- 

.80- 

2.R3 

2.74 

.86 

MEAN  VAL 

2.20 

2.12 

2.20 

2.19 

2.27 

2.26 

2.22 

STD  DEV 

.  14 

.08 

.05 

.13 

.13 

.  14 

.10 

*  VAR 

6.36 

3.77 

2.27 

5.94 

5.73 

6.19 

4.50 

TEMP/RH? 

78/80 

70/55 

68/59 

67/72 

70/55 

70/55 

fail  D 

0/05 

0/05 

0/05 

0/05 

0/05 

0/0  5 

fail  c 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

SWE 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

4.99- 

7.  89- 

7.36- 

4.  82- 

1.25 

3.13- 

MEAN  VAL 

2.24 

2.13 

2.06 

2.07 

2.13 

2.27 

2.17 

STD  DEV 

.08 

.  12 

.03 

.11 

.10 

.  12 

.03 

%  VAR 

3.57 

5.63 

1.46 

5.31 

4.69 

5.29 

1.38 

TEMP/RH* 

78/80 

70/55 

88/59 

67/72 

70/55 

70/55 

FAIL  D 

0/05 

0/05 

0/05 

0/05 

0/05 

0/05 

FAIL  C 

0/05 

0/06 

0/05 

0/05 

C/05 

0/05 

SEWE 

05/09/66 

05/10/66 

05/11/66 

05/13/66 

05/16/66 

05/26/66 

AVE  %  CH 

7.34- 

20. 34- 

3.41- 

1.94 

.97 

1.69- 

MEAN  VAL 

2.27 

2.11 

1.81 

2.20 

2.32 

2.30 

2.24 

STD  DEV 

.14 

.  12 

.90 

. )  2 

.09 

.13 

.  1 1 

%  VAR 

6.17 

5.69 

49.  72 

5.45 

3.38 

5.65 

4.91 

7EMP/RH* 

78/80 

70/55 

66/59 

67/7? 

70/55 

70/55 

FAIL  D 

0/05 

0/08 

0/C5 

0/05 

0/05 

0/05 

FAIL  C 

0/05 

1/05 

0/05 

0/05 

0/05 

0/05 

C-ll 


APPENDIX  D 

DATA  SUMMARIES  FOR  PHASE  II  COMPONENTS  ACCELERATED  STRESS  TEST 

TWENTY  CYCLES 

MIL-STD-202C,  METHOD  -  106B 
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EXPLANATION  OF  TERMS 

X  -  X 

%  CHANGE  is  -  x  100, 

o 

where  X  =  initial  value,  resistance,  capacitance,  or  Q. 
o 

X.  =  value  measured  at  data  taking  interval 

AVE  %  CH  is  the  arithmetic  average  of  the  %  CHANGE  values  for  the  sample 
lot,  excluding  catastrophic  failures 

MEAN  VAL  is  the  MEAN  or  X  value  of  the  sample  lot  excluding  catastrophic 
failures 

/rf.(l.)2  _  ? 

STD  DEV  is  ^  —-jT - (X) 

Standard  deviation  a,  units  of  measure  the  same  as  for  the  component. 

%  VAR  is  the  PERCENT  VARIANCE  5  x  100 

X 

TEHP/RH  %  is  temperature  (°F)  and  relative  humidity  (%)  observed  at  the 
time  the  measurements  were  recorded. 
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TABLE  D-l.  ACCELERATED  LIFE  TEST  DATA  SUMMARY,  CARBON  COMPOSITION 
RESISTORS  (RO) 
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Selected  electronic  parts  were  subjected  to  the  environments  of  a  jungle  and 
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tropical  environment.  Phase  X  parts,  when  exposed  to  the  laboratory  tests,  show  a  degree 
of  correlation  with  the  jungle  site  data  in  the  degradation  of  critical  values  rather  than  by 
catastrophic  failure.  No  correlation  was  found  with  the  specimens  exposed  at  the  shore 
site.  The  laboratory  test  does  not  provide  the  stress  and  corrosive  environment  found 
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laboratory  tests  utilizing  salt  fog  will  be  tried  in  the  next  period. 
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